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FOREWORD

This report is a confidential lawyer-client communica

tion intended for the Board of Directors of Waste 

Management, Inc. The report contains the results of this 

firm's investigation of various charges made against the 

Company in the news media in the Spring of 1983.

In reading this report please keep the follow 

cautionary concerns in mind.

It is common to turn immediately to the conclusions 

a report without reading the explanatory text. Conclusions 

are simply abbreviated summaries of the analysis contairied 

in the text. When read alone without reading the entire 

text, conclusions are often misinterpreted. Such selective 

reading is strongly discouraged.

A parallel concern comes from the tendency of majiy 

readers to take individual sentences and phrases out of 

context of the textual analysis. Again, such out of con 

text references often lead to misunderstanding, and at 

strongly discouraged.

A final concern arises by reason of the very nature df 

an investigatory report commissioned by a company that 

the subject of the investigation. Exculpatory findings ma^^ 

be viewed as a deliberate "whitewash" of the company. Con

versely, any findings of company violations of regulator; 

requirements may be viewed as a "stab in the back."

The intent of this report is to be neither a "white

wash" nor a "stab in the back" but instead to serve as an 

objective analysis of what occurred and what if anything 

should be done in light of our findings.
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INTRODUCTION

A. The Genesis Of This Report

an
ed

In the late fall and early winter of 1982-83, 

avalanche of allegations fell upon officials of the Uni 

States Environmental Protection Agency concerning th4ir 

administration of the Nation's laws concerning hazardous 

wastes. Not a day passed without some additional change 

being leveled involving alleged sweetheart deals, malad
ministration, incompetence, political favoritism, or specji- 

alized treatment of major corporate polluters.

Swept into this avalanche of media charges was Waste 

Management, Inc., a large national corporation which 

specializes in the transport and disposal of both municipal 

wastes and hazardous wastes at locations throughout the 

United States and foreign countries. Waste Management!, 

Inc., through its corporate subsidiary. Chemical Waste 

Management, Inc. (referred to collectively in this repor' 

as the "Company") , was accused on an almost daily basi 

throughout March of 1983, of a wide variety of violation 

of federal and state law.

The most serious allegations hit the Company on Marc 

21 and 22, 1983, in a pair of front page articles by th 

New York Times. These allegations were in turn republishe 

on March 22, 1983 by the Wall Street Journal. The head 

lines alone were explosive:



Leader in Toxic Dumps Accused of Illegal Acts

(New York Times, Monday, March 21, 1983).

Illinois Accuses Waste Management, Inc. of Schemel to 
Hide Illegal Toxic Shipments

(Wall Street Journal, Tuesday, March |22, 
1983).

These articles published charges that "senior Company 

management" had conspired to secretly dispose of a known 

carcinogen — dichlorobenzidine (DCB) — at a hazardous 

waste landfill near Chicago, Illinois without a permit |:e- 

quired by Illinois law.

The Company's top management consciously and by 
deception or omission tried to hide the transportation of about 400,000 gallons of waste contaijn- 
ing dichlorobenzidine, or DCB...

Wall Street Journal, Marjch 
22, 1983

This cover-up of illegal activities is a case bf 
utter corporate irresponsibility,...According bo 
the suit the Company disposed of 400,000 gallois 
of toxic wastes for which it did not have 
permit. The wastes contained dichlorobenzidin^, 
DCB...

New York Times, March 2: 
1983

...high level management at Waste Management cor^ 
sciously and by deception and omission attemptejd 
to conceal the DCB shipments to the Company 
Calumet Industrial Landfill.

* * *

They knew they did not have a permit to bring 
the DCB's but to please a customer with whom they

- 2 -



I
had a 4 million dollar contract, they transporjted 
the DCB waste and disposed of it in Illinois.

Chicago Tribune, March l22, 
1983

The articles also charged that Company officials at 

the Company's site in Vickery, Ohio had illegally disposed 

of polychlorinated biphenyls (PCB) and other chemicals at 
the Vickery site; and that at the Company's Emelle, Alabama 

site, the Company had illegally disposed of PCBs and hpd 

violated federal regulations for burial of drums. The arti

cles further catalogued a series of charges made by off 

cials in several other states. According to the article^, 

these charges included:
Alabama - The Alabama Attorney General had char geld 

that the Company's proposal to build PCB storage tanks 

in a flood plain violated federal law. (Wall Street 
Journal, March 22, 1983). The Alabama Attorney Genj 

eral had already charged the Company and top EPA offi

cials with "hanky panky" in the decision to allow PCI 

storage facilities to be built in the flood plain.l 

(Chicago Tribune, March 18, 1983).

Colorado - The articles stated that the Coloradol 

Supreme Court had ordered the Company's hazardous! 

waste disposal facility at the old Lowry Air Force 

Base to be shut down and paraphrased a letter by 

Colorado Governor Richard Lamm, charging that the
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Company had deliberately withheld information 

regarding the presence of liquids in a leak detect|ion 

sump.

Kansas - The articles stated that the State of Kaninas 

had shut down the Company's N.I.E.S. site near Wichita 

because of leaks from the site. The article furt er 

stated that the Company had been fined $19,000.00 for 

improper handling of PCBs and for failing to keep 

proper records.

Pennsylvania - The articles charged that the State hid 

shut down the Company's operations at the Lynco :t 

disposal site and charged the Company with 5 viola

tions of state regulations.

Indiana - The articles reiterated a charge that the 

Company had violated its contract to clean up a wastje 

dump in Seymour, Indiana and that the Company had pa: 

a $3,000.00 penalty.

EPA Favoritism. Finally the articles suggested tha 

the Company had benefited from favoritism from the EPA in 

decisions made with regard to the permitting of the Vul- 

canus, an ocean incineration ship owned by the Company. 

Earlier articles had suggested that the Company had used 

James Sanderson — a close confidant of EPA Administrator
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Anne Gorsuch — to assist in the lifting of a ban 

liquids in landfills.

The New York Times articles of March 21 and 22, and

onthe Wall Street Journal article of March 22 — coming 

the heels of weeks of day by day allegations in regional 

media — created major anxiety in the financial markets. In 

becoming the largest company in the nation transporting land 

disposing of municipal and hazardous wastes. Waste Manage

ment, Inc. had emphasized a public image of professiolal 

skill and strict adherence to the law. The barrage of 

charges inflicted severe damage on the Company|'s 

credibility. Within two days after the New York Times arti

cle of March 21, the total value of the Company's stcj>ck 

dropped approximately one billion dollars.

In response to the precipitous loss in stock valiie, 

the Company made a public response on March 23 , 1983 . 

Senior Company management announced that the Company iad 

retained an independent law firm to investigate the charges 

and report its findings to the Board of Directors. At tjhe 

same time, the Company management;

1. denied that the Company had disposed of DCB at c|lD 
without a permit;

2. acknowledged that some employees had failed 
file shipping manifests as required by law at t 
CID site;

:o
ne

3. acknowledged that the Company had discovered PCBs in the storage tanks of its Vickery, Ohio (O.L.d]) 
disposal facility;
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stated that two senior technical officials at the 
Emelle, Alabama site denied that PCBs in excesis of 
federal limits had been disposed of, but acknowledged that further investigation of the alle
gations was necessary;

6.

denied that there had been any improper activ 
with regard to the proposal to build PCB stor 
tanks in the flood plain at Mobile, Alabama;

denied that the Company had improperly tried 
influence the regulatory process through its 
tention of Mr. James Sanderson, a lawyer who 
served at various times as a paid advisor to 
EPA;

ity
age

to 
re- 
had 
the

7.

8.

acknowledged that there was a dispute between t 
Company and EPA as to reporting requirements con 
cerning fluid found in a pond sump at tihe 
Company's Denver-Arapahoe (Lowry) site;

stated that they had disposed of Seymour, Indi<ma wastes at sites fully permitted to receive ihe 
wastes, but acknowledged that some of those si 
were not listed in the contract; and

9. stated that the Kansas site and Pennsylvania s 
had been closed because of errors by prior owners

At the same time that the Company publicly announc 

the retention of this firm to conduct the internal invest 

gation of these charges, the Company also announced th,H 

the following attorneys had been retained to represent the 

Company and to insure full compliance with all federal ar d 

state requirements:

Joan Z. Bernstein, of the Washington, D.C. law firm 

Wald, Harkrader & Ross and formerly general counsel 
the Environmental Protection Agency under President 

Carter, and;
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Angus Macbeth and Jeffrey Hiller, of the Washing

ton, D.C. lawfirm of Bergson, Borklund, Margolip & 

Adler. Mr. Macbeth was formerly head of the Pollution 

Control Section of the United States Department of 

Justice. Mr. Miller was formerly Director of the 

Enforcement Division of United States Environmenltal 

Protection Agency.

B. Scope Of The Investigation

The charge to this law firm was to investigate tlhe 

principal allegations that had been made against the Cob- 

pany in the media and to report our findings and conclu

sions to the Board of Directors. The investigators were 

given access to all Company records and Company personnel 

were instructed by management to provide full cooperation

Thousands of Company records pertinent to the allegal- 

tions were reviewed both at corporate headquarters in Oak 

Brook, Illinois, and at various sites that were the target' 

of the allegations.

The investigators conducted numerous personal an 

telephone interviews with corporate, regional and site per 

sonnel at corporate headquarters and in Alabama, Ohio,| 

Colorado and Illinois. The interviews were not conducte 

under oath.
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I
We did not interview those individuals who were 

primary accusers of the Company. These individuals are

the

all

currently involved in litigation against the Company. Can- 

tact by Company retained investigative counsel while liti

gation was pending ran the risk of being interpreted as 

inappropriate or coercive. However, we did review ind 

consider all available transcripts and summaries of state

ments by these individuals.

I. THE RESULTS OP THE INVESTIGATION

The results of our investigation are set forth in de

tail in the following pages. Because of the complexity of 

the facts surrounding the charges at each site, we haUe 

made the following qualitative assessments of the charges;|

1. There is conduct which has been subject to 

charge where there has been no violation of th| 

law or regulations. Some of the charges were i 

error or resulted from a misunderstanding of th< 

law.

2. We have not observed any conduct, nor have w« 

learned of any conduct at the Company's hazardousl 
waste treatment and disposal sites which] 

represents a threat to the environment, i.e., 

leakage of any contaminant to the groundwater.
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I
li There are instances where predecessors of the Com

pany have engaged in or permitted conduct wt 

led to direct threats or actuality of groundwc 

contamination for which the Company has b 

incorrectly blamed.

ich

er

sen

3. There have been a number of actions at sites which 

have been taken on the assumption that explic it 

compliance with the written regulations was rot 

necessary. These assumptions were based in part 

on a justifiable but undocumented reliance on ih- 

formal agency approval of the conduct or on tne 

erroneous belief that strict compliance was not 
necessary. We characterize these as non-serioiis 

"technical" violations which did no damage to trie 

environment. However, despite their non-serious 

nature, these "technical" violations have damage 

the Company's credibility.

4. There has been certain conduct which, though not 

harmful to the environment, has represented seri
ous non-compliance with environmental regulations! 

for which no informal approval of any kind has| 

been given or can be assumed.
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u Calumet City, Illinois (CID)

and

is

Iral

5d

U-

The Company's CID facility is a treatment, storage 

disposal site located in Calumet City, Illinois. CID 

permitted for such activities under both state and fede 

law.

CID has been owned by the Company or its predecessors 

since before 1970 and has been licensed to accept "specie 

or hazardous waste since the inception of state and federal 

regulatory programs.

Wastes received at the site are generally categoriz 

as either corrosive or aqueous. Corrosive streams are ne 

tralized and solidified prior to final disposal. Aqueoijis 

streams are de-watered or solidified prior to disposal Sn 

the landfill.

The charges contained in the New York Times and Wal’ 

Street Journal as well as related charges in other newspa 

pers emphasized the following allegations;

1. that between January 1980 and May 1980 the Compan 

accepted and disposed of wastes containing "DCB 

— dichlorobenzedine — without a permit as re 

quired by Illinois law;

2. That the Company failed to file manifests as re-1 

quired by law;
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I
3. that the Company had accepted loads of waste 

material that contained flammable "low flaph" 

material.

Related to these charges were allegations of motiva

tion and intent, i.e., that "senior" Company management Had 

conspired to deceive Illinois officials so that DCB wastes 

could be secretly disposed of at CID. The purported motive 

for such alleged high level deceit was to please a larpe 

corporate customer. Almost lost in the furor over DCB wejre 

charges that the Company had received loads of another 

stream, Oryzalin 1 (OZ-1), without a permit and had failed 

to file manifests for these loads as well.

1. Receipt Of DCB Wastes

Perhaps the most dramatic charge leveled at the Com

pany was that senior Company management conspired to brine 

a cancer causing agent into the Company's CID disposal sitel 

without a permit, as required by Illinois law. This charge 

was leveled by a former employee of the Company, Mr. Mahen- 

dra Sandesara, who had served as laboratory manager at the 

CID landfill. The charge was that the CID landfill re

ceived waste loads containing DCB without a permit during 

the period January 1, 1980 through May 1, 1980. According 

to media reports, the Company had allegedly accepted these
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wastes without a permit simply to please a major customer, 

Lakeway Chemical Company of Muskegon, Michigan ("Lakeway").

We have carefully examined Company records as to :he 

permitting of wastes containing DCB and find no basis :or 

the charge. The factual basis for our conclusion is as 

follows.

In July 1978, Lakeway sent the Company chemical test 

results on acid wastes resulting from Lakeway's manufacture 

of dichlorobenzidine, DCB — as a prelude to sending tiie 

acid waste streams to CID for treatment and disposal. C[ID 

has long been permitted to receive waste industrial acid 

to neutralize those acids, and to place the neutralized 

material in the CID landfill. CID is a licensed hazardoiis 

waste treatment and disposal site.

The test result data was on three related streams clf 
acid waste. The strongest and most concentrated acid wast| 

stream was called DCB Concentrated Mother Liquor, which th 

Company gave the shorthand name DCB-1. It contained up t 

50% sulfuric acid and less than 1% hydrochloric acid 

Listed on Lakeway's data sheet was a notation that th 

DCB-1 stream contained more than .5%, but less than 1 

dichlorobenzidine.

Another stream was called DCB Mother Liquor, or DCB-3. 

This waste was a dilute form of DCB Concentrated Mother 

Liquor (DCB-1), from which the water had not been 

evaporated. The final related stream from the DCB
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I

of

ibCB

manufacturing process was called DCB Spent Acid Wash Waste, 

or DCB-2 (also commonly referred to as Acid Wash Acid).

Upon receipt of these results, the CID lab manager 

applied for and received a single permit from the State 

Illinois covering all three related streams from the 

manufacturing process. The permit application is daijed 

August 9, 1978, and the permit — Illinois permit 78-1 

— was granted on September 13, 1978, with an expiration

date of September 13, 1979. The person who signed tie

August 9, 1978 permit application was Mr. Mahend:a

Sandesara, the CID lab manager who made the charges in t 

media.
Company records show that Lakeway did not begin shiji 

ping waste acids from the DCB manufacturing process to thje 

CID facility until 1979. In 1978 and early 1979, Lakewa/ 

shipped its DCB process waste acids to the Company's aci 

treatment and disposal facility at Vickery, Ohio (O.L.D.).

Company records show that beginning in the Spring o:: 

1979 and continuing throughout the remainder of the year 

all three streams of waste acids from the DCB manufacturin 

process were received at the Company's CID facility under 

the single outstanding permit — 78-1490.

Company records show that a renewal application for 

permit 78-1490 was filed on August 31, 1979, and that the 

renewal permit was issued on October 18, 1979, with an ex

piration date of October 18, 1980.
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Company records, including every load receipt ti(|:ket 

(receipt control form) and bill of lading, show that all 
DCB acid waste streams continued to come into CID urjder 

renewed permit 78-1490 through December 1979.

Company records show that the same DCB acid waste 

streams were received at CID from January 1, 1980 through 

April 18, 1980, at which time Lakeway ceased using CID land 

again sent DCB acid waste streams to the Company's O.L.D. 

facility in Vickery, Ohio.

As set forth above, the media charge that DCB-2 Was 

received without a permit between January 1980 and May 1)80 

does not hold up to scrutiny of the Company's records. 

These records show that all three related DCB streams w^re 

received under the same permit (78-1490) throughout 19 

and that the same permit was renewed by the State of II 

nois to October 18, 1980.

Despite the clear documentary evidence that a valid 

permit for all three DCB streams was in existence, the|re 

are receipt control forms in Company records beginning nn 

January 1980, which state that the Company did not have 

permit. Further, there is a handwritten sheet dated Janu
ary 10, 1980 with the handwritten legend "DCB-2 DCB Acid

Wash Waste No Permit". Again, Company records were e 

amined to determine whether there was any explanation f4r 

these statements.

Company records contain a series of typewritten table 

prepared between January 7 and January 10, 1980, on whicjh
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the various waste streams from Lakeway and their respective 

permit numbers are listed. These typewritten tables v^ere 

prepared from a handwritten table drafted by Mr. Sandesdra 

On these tables, DCB Mother Liquor (DCB-1) is identifieq as 

being permitted under Illinois EPA permit 78-1490. iDCB 

Acid Wash (DCB-2) is identified as "Dimethyl Formamjide 

Wash", and is identified as being permitted under Illinois 

EPA permit 78-1243. Illinois EPA permit 78-1243 expired on 

August 19, 1979. If indeed DCB-2 was "Dimethyl Formamide 

Wash", and was permitted under 78-1243, the permit had Ex

pired, and receipt of DCB-2 after August 19, 1979 woijld

have been illegal.
However, an examination of Company records disclosles 

that Mr. Sandesara made a clerical error in his reconstruc

tion of the permit files. It is evident that permit 

78-1243 is indeed for Dimethyl Formamide Wash. However, 

Dimethyl Formamide Wash — contrary to Mr. Sandesara ]s 

table — is not DCB. Dimethyl Formamide Wash is a waste 

product from a process totally separate from the DqB 

manufacturing plant at Lakeway.

An apparent source of the confusion lies in the commo 

use of alphabetical letters to describe these waste stream 

and the transposition of these alphabetical letters. Th 

Company used the abbreviation "CDB #2" for Dimethyl Formam 

ide Wash and "DCB-2" for Acid Wash Acid. An examination of 

Company records indicates that site personnel made a
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I
notation on the bottom of permit 78-1243 (the Dime 

Formamide Wash permit): "(CDB #2) (DCB)".

In summary, there appears to be no basis for the c 

that DCB manufacturing wastes were received at the

hyl

aim

CID

facility between January 1, 1980 and May 1, 1980, without 

benefit of a permit. There was a permit in effect until 

October 18, 1980, and it had been consistently used to Ac

cept all three related acid streams from Lakeway's I^CB 

manufacturing process.

Finally, it has been contended that the application 

for permit 78-1490 did not adequately describe the presence 

of DCB in the waste stream. However, the permit applica

tion expressly states that the acid waste is from the 

CHLOROBENZIDINE MFC." process. Most knowledgeable laymei^, 

let alone trained engineering regulatory personnel, wou 

clearly understand that acidic wastes from such a procesls 

would likely contain trace amounts of DCB. And indee 

that's the amount of DCB in the waste stream in issue - 

less than 1%. Moreover, Mr. Sandesara can hardly clai 

that the permit application form was filled out incorrect 

ly; he is the person who signed the original applicatio 

for permit 78-1490. In sum, we found no evidence tha 

there was any intent to deceive Illinois officials.
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I
1^ 2. Filing Of Manifests

From late January through April 1980, there is 1 no 

question that Company personnel failed to file approximate

ly 50 manifests as required by Illinois for DCB wastes 

disposed of at CID. Illinois law requires the owner or 

operator of a permitted disposal site to send a copy of the 

manifest for each load of special waste to the Illinois EjPA 

"at the end of each month, or such longer period of time 

approved by the agency." (Chapter 9, Special Waste Hauling 

Regulation, Illinois Pollution Control Board). For that 

reason, and that reason alone, the Company personnel vio

lated the regulations of the Illinois Pollution Contrql 

Board.

Under those rules, a manifest consists of six separa 

copies of a shipping document. The generator keeps on 

copy and sends in a copy to the agency. The transporter o 

the waste keeps a copy for its records. Finally, thi 

disposal site is required to keep a copy for its records; 

and send a copy to the agency.

Company employees at the site admitted that they had 

intentionally retained the manifests for DCB-2 shipments 

between late January 1980 and April 1980. At the same 

time, they continued to send into Illinois EPA all the re

quired manifests for DCB-1, which contained even greater 

concentrations of acid and higher amounts of DCB.
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I

n Put bluntly, the Company has no excuse for not senqing 

in the manifests. Without some recorded form of EPA ap ro- 

val for holding the manifests, the Company was exposed to 

liability for failure to follow the letter of the law.
It should be noted that Mr. Michael Shannon, the Com

pany employee accused of withholding the manifests, does 

have a plausible explanation as to why the manifests were 

not turned into the State. He explains that when Mr. Sa|n 

desara first asserted that DCB-2 was permitted und 

78-1243 instead of the permit it had been coming in unde 

78-1490, there was an obvious need to obtain confirmatii|)n 

of which permit number to use. There was concern that t 

generator, Lakeway Chemical Company, might put one perm 

number on a manifest and that the disposal site might put 

different permit number on the same manifest for the sam 

shipment. Mr. Shannon explained that CID and Lakeway off 

cials decided to hold the manifests until Mr. Sandesara 

cleared up the question of the permit numbers with th( 

agency. Mr. Sandesara in turn kept delaying obtaininc 

clarification of the permits until he received final test 

results on the DC3 content of the wastes.

The manifests were forgotten because of a shift in all 

the DCB waste streams from CID to the Company’s O.L.D. fa

cility on April 18, 1980. This shift occurred because Mr. 

Shannon — at Mr. Sandesara’s urging — erroneously cut-off 

Lakeway's DCB waste streams on April 18, 1980. The Shan- 

non/Sandesara error was two-fold.
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First, they relied on an alleged requirement stated by

DCB

snt

ms

er
at

of

11

Mr. Sandesara that DCB streams containing more than 1% 

could not be disposed of at CID. No such legal requirem 

existed. Second, they relied on erroneous laborat6ry 

results which showed DCB percentages in the waste stre^ 

greater than 1%, when in fact, the same laboratories la 

admitted that the percentages of DCB were under 1% and t 

they had used the wrong analytical procedures. Because 

this laboratory mix-up, Mr. Shannon erroneously cut-off 

DCB shipments on April 18, 1980. Since no DCB shipments 

were coming in, the manifests were forgotten in the shuf 

of events, and they were never turned in to the agency.

Mr. Shannon's explanation of the need to clear up the 

permit numbers is believable. Any inference that eith 

the Company or Lakeway was trying to hide DCB shipments 

from the state during this period is belied by the fact 

that all the manifests for DCB-1, a much stronger wastie 

acid, were sent into the State from CID throughout thi| 

period.

As noted above, however, despite this explanation, th 

decision to hold the manifests without getting Illinois EP 

approval constitutes a violation of Illinois regulations.
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3. Receipt Of OZ-1 (Oryzalin Acid)

of

a-

The next charge against the Company is the receipt 

Oryzalin Acid (OZ-1) from Lakeway without a permit. Ory 

lin is the active ingredient of a soybean herbicide and 

widely used in agriculture.
Company records disclose a significantly differejnt 

picture than portrayed in the press. On June 30, 1978,

CID lab applied for a permit to receive, treat and dispolse 

of sulfuric and nitric acid wastes from the Lakewiy 

Oryzalin manufacturing process. The permit. No. 78-124'), 

was granted on August 19, 1978, and had an expiration dai:e 

of August 19, 1979. On June 7, 1979, the CID lab appli< 

for a renewal of permit 78-1249. The permit was renewed 

July 19, 1979, with an expiration date of July 19, 1980.

Pursuant to this permit, 78-1249, hundreds of loads o 

OZ-1 were received, treated and disposed at the CID facil 

ty through 1979 and up to and through July 19, 1980. Howev 

er, after July 19, 1980, approximately 50 loads of Oryzali 

Acid (OZ-1) continued to be received until August 22, 1980

The renewal permit for OZ-1 was applied for by the CII 

lab on August 1, 1980, and was not formally denied until 

September 3, 1980. The current CID lab manager who applied 

for the renewal believes that the CID lab must have re

ceived telephone notice on or about August 22, 1980 that 

the renewal would be rejected, and upon such notice, 

stopped taking loads of OZ-1.
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According to the letter of the regulation, the loads 

were received without a permit from July 20, 1980 through 

August 22, 1980, and such receipt constitutes a violation. 

However, there is strong evidence of an informal practice 

whereby the Agency would give telephone approval to accept 
loads coming into a facility where a permit had formally 

expired and where renewal paperwork was pending.
The informal practice of allowing loads to come jin 

while a permit renewal application was pending was a prajc- 

tice that has been confirmed by numerous Company employecp, 
and by former agency employees. Such approval was normaljLy 

obtained by a simple telephone call by CID lab personnel.
We do not fault the need for such rapid and informal 

extension or temporary variance authority. It is clearly 

better to accept such loads at a licensed facility wheqe 

they can receive proper treatment and disposal than to 

create the risk of improper storage and disposal while t 

paperwork on a renewal is pending.

Our concern is that the practice was not expressly 

authorized in the regulations, and the Company had littl 

or no documentation demonstrating agency approval iiji 

specific instances. Even in the best of circumstances, thf 

Company would be vulnerable to charges that it violated the 

regulations, despite the informal undocumented agency 

approval.

In the case of OZ-1, the Company has no documentation 

that informal permission was given.
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as-

ar-

According to Mr. Shannon, the regional manager at 

time, he probably relied on this informal practice and 

sumed that Mr. Sandesara would make informal telephone 

rangements to take the loads while the renewal application 

was pending. However in the case of OZ-1, just as he !iad 

done on the DCB loads, Mr. Sandesara instructed lab person

nel and receipt control clerks to write "no permit" on the 

receipt control forms. His explicit instructions to these 

personnel were to write "per Mike Shannon No Permit," in

stead of making the telephone arrangement to take the load 

as he would have been expected to do.

Again, the error in hindsight was in failing to obta 

written documentation that the CID site had permission 

continue taking the loads while the permit renewal w 

pending.

A second charge concerning OZ-1 related to the man 

fests for OZ-1 during the period July 20, 1980 throug

August 22, 1980. The charge was that the manifests wer 

not filed. However, Company records indicate that the man 

ifests for OZ-1 for that period were sent to the Agency.

n 

t o
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4. Receipt Of OZ-3 Through 10

Though not a part of any formal charges, there is an 

episode relating to the OZ-1 events which give added 

credence to the existence of an informal practice of all^)w- 

ing loads to be received when the permit had expired and 

the renewal paperwork was pending. In addition to ;he 

Oryzalin Acid stream (OZ-1) , Lakeway sent another mi);ed 

stream of aqueous waste from the Oryzalin process to CID 

for disposal. This waste stream was called OZ-3 through 

10, acetone and water waste.

The CID lab first applied for a permit for this 

acetone and water waste on June 30, 1978. Permit 78-1246 

was awarded on August 19, 1978, with an expiration date Df 

August 19, 1979. The CID laboratory applied for a renewal 

of permit 78-1246 on June 7, 1979; and the renewal perm .t 

78-1246 was granted on August 2, 1979, to expire on August

2, 1980.

Company records show that the CID lab applied for 

permit renewal of 78-1246 (OZ-3 through 10) on August ]
1980, and that the permit renewal was denied on Septembejr
3, 1980. On September 8, 1980, Mr. Sandesara reapplied fojr 

another permit for the acetone and water waste (using th 

wrong permit number), and that renewal permit was grante 

on September 29, 1980, to last for 90 days.

Despite the fact that the permit expired on August 2 

1980, the site continued to take in loads of OZ-3 throug
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I
10 throughout the period of August 2 through September 29, 

1980. When questioned on this point, the receipt control 
clerk stated that Mr. Sandesara told him to accept the 

loads because the paperwork was pending.
Again, the Company has no documentation that this ijn- 

formal approval practice existed, nor any documentation 

that it existed in this particular case. However, the tes

timony of Company employees and former EPA permit officials 

is that such a policy did exist. In this case, there is no 

written documentation that it was exercised by EPA, 
although the circumstantial evidence strongly suggests th^t 

the informal permission was relied upon.

Again, Company records indicate that the manifests f( 

the OZ-3 through 10 loads from August 3, 1980 to Septembe| 

29, 1980 were sent in to the EPA.

5. Receipt Of Low Flashpoint Materials

There were also newspaper charges that the Company hadl 

received and accepted highly volatile waste loads at the 

CID site that violated regulations prohibiting the receipt 

of low flashpoint loads. Our investigation discloses the 

following.

Prior to the adoption of RCRA requirements in May 

1980, there were no formal regulatory requirements for low 

flash loads. There was a Company requirement and an
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unwritten Illinois EPA policy against the receipt of lo^ds 

with a flashpoint less than 100 degrees fahrenheit. Thfere 

was a further Company policy against the receipt of loads 

with a flashpoint less than 40 degrees above the ambiant 

outside temperature. This Company policy was developed 

after a low flash load had caused the destruction of equip

ment at the site.

Contrary to the charges, there is substantial eviden::e 

that low flashpoint materials were not received apd 

disposed of in the landfill. It is true that some loa 

from a variety of companies, including Lakeway, would coitie 

in and the tankers would test out at less than 100 degrees 

In the case of Lakeway, this was often due to the presenc|e 

of toluene, a solvent, in the waste load. The tanker wou 

be loaded at Lakeway's Muskegon, Michigan facility an|3 

would be tested for flashpoint in a fully mixed state. Be 

cause of the fully mixed status of the tanker, it woul^ 

pass the flashpoint test. En route from Muskegon to CID 

the tanker load would stratify with the lighter solvent low 

flashpoint material rising to the top. When the tanker was 

tested at CID, a sample would be taken from the top where 

the low flash layer had stratified.

We have interviewed numerous CID personnel familiar 

with this issue, and they all concur that low flash loads 

would not be taken and dumped on the landfill. Instead, 

employees would use one of a variety of techniques to ad

dress the problem:
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1. If most of the load turned out to be solvent, the 

entire load was sent back to Lakeway.

2. Other times, the tanker hatch was left open to 

the low flash solvent evaporate.

3. Where the tanker passed the 100 degree test, hut 

there was not a 40 degree difference from ambient 

temperature, the load would be held until the am

bient temperature would go down and the load would 

then pass the test.

4. to

c-

The final technique used by CID personnel was 

separate out the low flash solvent from the a 

ceptable higher flash material. This was dotlie 

either by emptying the tanker of the acceptab:. 

material from the bottom or by vacuum pumping the 

low flash material from the top of the tanker. The 

low flash material was then sent back to Lakeway.

Again, while employees apparently took great pains 

comply with the low flash prohibition, there is little doc 

umentation demonstrating that these practices actually took 

place. And because the loads were separated and dispose 3 

of in different locations away from the lab building, then* 

is confusion as to whether all low flash loads received 

this treatment.
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Apart from our concern over lack of documentation, 
find no evidence that the flashpoint requirements w^re 

violated. We again emphasize the need for contemporanec 

written records of all specialized practices and the ageijcy 

authorization of such practices. Otherwise, the Company |is 

vulnerable to a charge of violating the regulations.

B. Ohio Liquid Disposal (O.L.D.)

Fremont, Ohio

The Company's Ohio Liquid Disposal, or O.L.D. faciljL- 

ty, is located in northwestern Ohio near the town (|)f 

Vickery. The site consists of 420 acres of land with 1|0 

acres actually being used for storage, treatment and dispo

sal of hazardous wastes. Historically, O.L.D. has received 

liquid wastes including waste acids and waste oils. High 

quality waste oils would be immediately segregated on re
ceipt and, if necessary, heated to remove the impuritiesj. 

The reclaimed oil is then sold for a variety of purposes.

Waste acids and highly emulsified oils are placed in 

series of ponds. The acid in the ponds causes the emul 

sions to break down, allowing the oil to break out of th 

emulsions and rise to the surface of the ponds. The oil i 

then skimmed off the lagoons, placed in storage tanks, an 

either given further treatment in the oil reactor, or sole 

directly as reclaimed oil.
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The remaining liquid in the lagoons is then provided a 

long residence time, followed by filtration of the liquid 

in state-of-the-art filtration equipment. After filtra

tion, the treated liquid is then injected into one of fbur 

deep wells. These deep wells inject the treated wastewater 

into a sandstone layer approximately 2900 feet under the 

surface. This is a geologic formation approved by ^he 

State of Ohio for deep well injection.

The site has been receiving waste oil for reclamation 

since 1958. The acid lagoons were opened in the 1960s 4nd 

the first deep well was opened in 1976. The Company piir- 

chased the site in 1978, and the site is a licensed interjim 

status facility under RCRA.
The New York Times story of March 21, 1983 listed| a 

number of charges by Mr. Peter Phung, a former chemist lat 

the site. These charges included:

1. that the Company had disposed of wastes received 

from Canada.

2. that the Company sent wastes containing arsenic 

down the deep well when it should have been buried 

in drums;

3. that the Company illegally disposed of high corj- 

centrations of PCB; and
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4. that the Company altered or destroyed test resul 

which revealed high levels of toxic chemicals;

5. that the Company took in loads at night;

1. Waste Loads From Canada

Site personnel acknowledge that waste streams i^ere 

received from a Canadian generator. Nothing in the receipt

of the waste was incompatible with the facilities at 0. 

However, the RCRA regulations expressly require that 

owner of the facility notify the regional administrate

L.D.

the 

r in

writing at least four weeks in advance of the date oi: re

ceipt of the waste from a foreign source. 40 C.F.R.

tion 265.12. On one occasion in late 1980, the site failed

to give the required notice and was fined for this v 

tion by federal authorities.

Sec-

iola-
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li 2. Deep Welling Of Arsenic Waste

21,

in

According to the New York Times story of March 

1983, Mr. Phung charged that the Company illegally 

deep-welled waste containing arsenic. Instead, according 

to the article, "arsenic is supposed to be buried 

drums."

We have examined the records of the Company on th 

matter, and do not find any violation of law. First, the 

Company has a Part A interim status license to receive and 

dispose of hazardous wastes. Included on the list of haz
ardous wastes on the Part A RCRA permit, is D004, which ijs 

the EPA code number for arsenic.

Second, contrary to Mr. Phung's charge, it would hav 

been improper to bury drums of liquid arsenic at the O.L.D 

facility. The O.L.D. site has no facilities for burial o 

liquids in drums. Moreover, under current RCRA regula

tions, burial of containerized liquids is prohibited.

Finally, there is no limit, other than injection pres

sure, placed on disposal of treated wastewater in the deep 

well.
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3. Receipt Of PCBs

The New York Times printed Mr. Phung's charge that 

impermissible concentrations of PCB were accepted at the 

site and referred to test results of 35,978 parts per mkl- 

lion in wastes from Hammermill Paper Company. We have i;x- 

amined the historical records of the Company on thdse 

charges. There is no question that loads of waste oil were 

received in the period May through August 1980 from Hammer- 

mill Paper which contained PCBs. Nor is there any question 

today that samples from those loads tested out at concen

trations well above 500 parts per million.

However, there is considerable dispute as to whether I 

in the summer of 1980, there was knowledge that the PCBs ii 

the loads exceeded the 50 ppm threshold under the PCI 
regulations. Results from tests run by independent labora-| 

tories on split samples from the same loads ranged from as 

low as .5 ppm to more than 35,000 ppm. Given these 

disparate results, it is debatable whether receipt of the 

waste oil at the site was illegal at the time of receipt.

However, it is clear that soon after the Hammermill 

oil was on the site, site personnel became aware that oil 

with PCB concentrations over 50 ppm was present at several 

locations on the site. It is also clear that site person

nel then decided to dispose of this oil by blending it down 

through dilution to achieve the 50 ppm limit.
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I
li EPA regulations allow the sale of oils containing less

than 50 ppm PCBs. However, the action of site personnel in 

diluting the oil to less than 50 ppm PCBs was in direct 

violation of the PCB regulations. 40 C.F.R. Section 7bl.l 

specifically provides:

Any chemical substances and combination of substances that contain less than 50 ppm PCBs becaluse 
of any dilution, shall be included as PCB and PCBs unless otherwise specifically provided. Sub
stances that are regulated by this rule include, 
but are not limited to, dielectric fluids, contaminated solvents, oils, waste oils, heat transfer 
fluids,.... (Emphasis added).

Further, once it became known that PCB concentrations 

greater than 50 ppm were on the site, the site became sub

ject to the storage requirements of the PCB regulations 4 

C.F.R. Section 761.65 and the chemical waste landfill re 

quirements of Section 761.75. There was no compliance witt 

these regulations.

4. Altering Or Destruction Of Test Results

All site personnel questioned stated that the Company 

did not alter or destroy test results that revealed high 

levels of toxic chemicals.
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Receipt At Niqht Of Loads Rejected Durinq The Day

The site manager and technical manager at the time of 

Mr. Phung's employment stated that Mr. Phung often made 

decisions not to accept wastes that the facility was 

permitted by state and federal authorities to receive and 

dispose of. The site manager and technical manager bo^-h 

stated that when they learned of an erroneous rejection

a load of waste by Mr. Phung they would overrule the deci-

Some of these decisions by thesion and accept the waste 

site manager and chief chemist were made during the day anc 

some were made during the night shift. The O.L.D. facility

operates twenty-four hours a day.



I
to C. Emelle, Alabama

Emelle, Alabama is a 2400 acre treatment storage fend 

disposal facility located in west central Alabama. The 

site was opened in 1977 by Resource Industries of Alabama 

and purchased by the Company in 1978. Of the 2400 acres tin 

the total site, approximately 340 are currently being used 

for waste treatment and disposal with the remainder being 

held for future development. The processes at Emelle are 

straightforward. Solid wastes coming into the site are 

buried in trenches dug into the ground. Liquid wastes com< 

into the site either in bulk tankers or in drums. Th(

liquid in the drums is decanted, i.e., removed from thel 

barrels; the barrels are crushed; and the liquid is 

solidified and placed into the trenches.

The geological conditions under the site are reported 

to be a layer of Selma chalk approximately 500 feet thick, 

and the geological integrity of the site appears to be very 

great. Consistent with its geology, the Emelle site has 

been given approval by EPA as a chemical waste landfill 

approved for permanent burial of Polychlorinated Biphenyls 

(PCBs).
Under the regulations governing PCBs, 40 C.F.R. Part 

761 et seq., an approved chemical waste landfill can be 

used to bury solid and liquid PCB materials. Under the 

regulations, solid PCB materials can be buried whatever 

their concentration — up to and including several hundred
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thousand parts per million. Liquid PCB material, on the 

other hand, cannot be buried if its concentration exceeds 

500 parts per million.
Liquid PCBs over 500 ppm cannot be solidified to cir

cumvent the rules, but must instead be stored flor 

incineration. The federal regulations require incineratijon 

of PCB liquids in concentrations over 500 ppm.

Mr. Ed Brashier, who was first employed at the Emeljle 

site as a chemist in August 1979 and who was technical 

manager of the site when he left the Company in February 

1982, made a series of allegations concerning the site. T|ie 

following charges were reported in the New York Times On 

March 21, 1983;
1. Chemicals were buried without adequate spacje 

between drums, or by packing inadequate earth.

2. The Company did not always comply with federal lal 

requiring that wastes be tested before they werj 

buried.

3. Mr. Brashier had spoken with site officials aboul 

illegal dumping, including illegal solidificatior 

of material from Lagoon No. 1 having PCB contami

nation in excess of 500 ppm.

4. Handling of wastes at the site was endangering thej 

health of workers.
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The following related allegations by Mr. Brashier w^re 

reported in the Chicago Sun Times on March 23, 1983:

1. From August 1979 to February 1982, truckloads lof 

wastes were buried on several occasions without 

sampling, in defiance of federal regulations.

2. Full transformers were sometimes buried withojut 

being drained of PCBs and rinsed.

3. Rinsings from tank trucks, though contaminated 

with PCBs in excess of 500 ppm were sometimes 

solidified and buried illegally.

4. The Company violated a federal requirement thajt 

the location of each type of waste be recorded 

a trench map to avoid mixing of incompatibly 

wastes.

5. Workers were sometimes drenched in PCBs whil( 

loading and unloading shipments.

Shortly after Mr. Brashier's allegations were report
ed, the Washington Post made the following further allega-j 

tions concerning the Emelle facility on March 30, 1983:

1. The Company failed to adequately protect workers 

against exposure to acutely hazardous substances.
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2. The Company has failed to account for 8 drums of 

PCB contaminated oil that were shipped from a site 

in Kansas to Alabama in January 1981. The oil 

appears to have been solidified, even though it 

had concentrations of up to 630,000 ppm of PCBs.

Finally, there was a great deal of press in Alabama 

concerning the Alabama Department of Environmental Manage

ment (ADEM) orders of March 24 and March 29, 1983, in whi:h 

the Department found that the Company had not completed tie 

leachate collection system required for trench 17, h 

improperly stored PCB containing transformers and canis

ters, and had failed to properly map the location of wastes 

in trench 17. The orders required prompt correction o|f 

these items.

1. Acceptance Of Wastes Without Adequate Testing

We found that in the daily operations of the facility,! 

each load of waste is given fingerprint testing pursuant tc 

the facility's Waste Analysis Plan prepared in accordance! 

with the RCRA interim status regulations. However, as to 

two major cleanup jobs of contaminated soil, the Company! 

only did sporadic testing of the loads that arrived at the 

facility: the Aniston, Alabama special projects cleanup and 

the Miami-Dade cleanup. The Aniston cleanup involved the 

cleanup of a sanitary landfill in which the Army had placed

- 37 -



I
chlorinated solvents and non-chlorinated solvents and paint 

wastes. The Aniston site was excavated and transported in 

dump trucks at a rate of approximately 50 trucks per d^y, 

The Miami-Dade cleanup was also a cleanup of chlorinated 

solvents.

There is no question that, with respect to the|se 

loads, the Waste Analysis Plan filed with the EPA said the 

site would sample every load. However, there is no ap

parent environmental reason why each load from these clean

up operations had to be tested because all the loads wei e 

basically the same. Further, there is nothing in the nc- 

ture of the fingerprint test which would have been useful 

in sampling every load. Many people erroneously believe 

that testing of individual loads will detect the presencs 

of illegal organic chemicals. Absent extremely comple 

organic and inorganic chemical testing of every load, whic 

is both financially and technically unfeasible, the finger-’ 

print test is of limited utility; especially when prioi 

testing has identified the nature of the contaminants.

There was a third cleanup job where loads came in and 

were disposed of without proper testing. The Emelle site 

contracted to clean up a PCB contaminated pond in Daven

port, Iowa. Each load was tested as it was received at the 

Emelle site to determine if it contained over 500 ppm PCB. 

However, several loads were solidified at Emelle prior to 

the test results being completed. This resulted in the 

solidification of several loads of liquid PCBs over 500
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parts per million at Emelle in violation of the P 

regulations. 40 C.F.R. Sections 761.75 (b) (8) a 

761.60(a)(1).

After the majority of the liquid was removed from 

pond, Company personnel solidified the remainder, indue 

some materials in excess of 500 ppm PCBs, in place.

CB

nd

he

ng

We

have examined the records of the Company regarding tljiat 

particular job and find inadequate documentation to affirm

atively establish compliance with the requirements of the 

PCB regulations.

2. PCBs From The Lagoons And Wash Rack

The PCB regulations are very specific about prohibit

ing the solidification of liquids containing more than |500 

ppm PCBs. Technically, neither the wash rack nor the evap
oration lagoons should have had PCBs in concentrations o|ver 

500 ppm. The wash racks are only supposed to be used for 

trucks containing less than 500 ppm PCBs. Trucks which are 

used for carrying PCB liquids greater than 500 ppm probajbly 

qualify as containers under 40 C.F.R. Section 761.79 and 

should be cleaned with a solvent.

The washing of trucks containing more than 500 ppm 

PCBs at the wash rack appears to have been the source of 

PCB liquids in the wash rack which have been measured at 

over 500 ppm. Under the regulations, these liquid PCBd at
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the wash rack in excess of 500 ppm should have been removed 

from the wash rack and held for incineration. We have peen 

told by site management that such removal and storage was 

standing Company policy. However, other employees lave 

stated they personally observed liquids from the wash rack 

containing greater than 500 ppm PCBs being sent to the 

trenches for solidification.

The same allegations regarding the wash rack and 

solidification of over 500 ppm PCBs was made regaiding 

liquid skimmed from the surface of the evaporation ponds. 

There should not be any PCBs in the evaporation ponds. How

ever, employees stated that water from the truck washing 

rack was periodically pumped to the evaporation pond 3 and 

liquid PCBs from the trucks could be the source of liquid 

PCBs on the ponds.

Again, site management stated that standing orders 

were to skim off the PCB oil from the surface of the ponds 

and put the oil in storage. However, other site employees 

have stated that PCB contaminated oil from the evaporation 

ponds has been solidified.
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w 3. Spacing Of Drums

Another allegation made in the media was that drumsiof 

waste were deposited in the trenches without proper spacing 

and packing of earth around them as required by fedenal 

law. The only federal requirement we found that relates 

to these charges is a requirement under the PCS regulations 

that each container be surrounded by sufficient absorbent 

material to absorb the content of the drum if the drum 

should leak. 40 C.F.R. Section 761.75(b)(8). This re

quirement was elaborated upon in an October 9, 1979 letter 

from Region IV EPA to the site technical manager which ap
proved the site's operating plan for PCB management ar|d 

disposal. That letter states:

Sufficient absorbant (sic) material will be place 
around the drums so that the entire contents of th 
drums can be absorbed.... In either case, rows of drums 
may be placed no closer than six (6) inches to on<‘ 
another.

This was a requirement for the burial of containerized 

liquid PCBs which the Company no longer buries. Site 

management said that field foremen were instructed as to 

spacing requirements. However, Company employees stated 

that there had been some instances where drums of PCBs had 

been placed in the trenches without the required spacing. 

There is no way to verify whether the spacing was or was
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not consistently performed, because the drums are pow 

buried.
Again, this spacing requirement does not appear 1 to 

have any environmental significance at Emelle, given the 

existence of several hundred feet of clay beneath the site. 

However, the absence of a record to demonstrate expliait 

compliance with the regulation, coupled with oral accusa

tions that practices took place, leaves the Company vulner
able to charges of non-compliance and subsequent loss c|>f 

public and regulatory credibility.

4. Burial Of Transformers Filled With Oil

All site personnel interviewed categorically deny that 

any transformers filled with oil were ever buried.

It does appear, however, that from time to timel 

transformers filled with oil have been stored in buriall 

trenches before they were properly drained and flushed and 

the transformer carcasses were ready for burial. This 

practice is one of the subjects of ADEM's March 29, 1983 

Order.

Transformers have also been stored at other locations 

on the site without strict compliance with the storage 

requirements of 40 C.F.R. Section 760.65(b)(2). Again,

given the large geological factor of safety present at 

Emelle, these actions did not appear to jeopardize the
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m environment. We emphasize, however, that such transformers 

must be stored in strict compliance with the regulations,

5. Record Of Location Of 
Disposed Of Wastes

From the time the RCRA interim status regulations wet 

into effect in November of 1980, the Emelle facility hal 

been required to record the location of all wastes disposed 

of in its trenches on a trench map. 40 C.F.R. Sectior 

265.73. This requirement was also incorporated in Sectionl 
4-226.22(e) of the Alabama Hazardous Waste Management! 

Regulations.

According to site management, personnel at the Emelle 

facility site have been directed to map the location of 

each type and quantity of waste that has been disposed of 

in each of the trenches that have been active since the 

regulations went into effect, including trenches 13, 14, 

15, 16, 17 and 20 (trenches 18 and 19 are not yet active).

Site management has stated that these maps accurately 

reflect the location, type and quantity of wastes in each 

of the trenches except trench 17. Because of the accumula

tion of rainwater in trench 17 in the fall of 1982, the 

following winter and the spring of 1983, site personnel 

were required to move bulk solid wastes disposed of in 

various layers of trench 17 on several occasions. While
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the site can accurately identify the type and quantity of 

waste disposed of in trench 11, the exact location of sqme 

of the bulk solid wastes is not known.
In its Orders of March 24 and March 29, 1983, AD|

found that the Emelle facility had failed to follow previ

ously established mapping procedures for trench 17. Sinqe 

ADEM's Orders were issued, site management has designated 

person on each of the first and second shifts to observt 

disposal operations and continuously record wast( 

locations. Additionally, a grid system for mapping waste 

locations was instituted beginning with trench 20, whicl' 

allows site personnel to map waste locations with more pre-| 

cision than in the past.

6. Leachate Collection System

The Alabama Department of Environmental Management 

(ADEM) Orders of March 24, 1983 and March 30, 1983 made 

specific findings that the leachate collection system for 

trench 17 had not been completed as requested.

The purpose of the leachate collection system is to 

allow monitoring and removal of liquids which accumulate 

after the trench is filled and closed. The system for 

trench 17 includes placement of a layer of sand over the 

entire bottom of the trench, leveled in such a manner as to 

direct the flow of liquids to one end of the trench. Along
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that end of the trench a collection slot was to be con

structed, filled with sand and covered with gravel. The 

slot is sloped toward one collection point and concrete 

pipe is to be installed at that point perpendicular to |the 

trench bottom. The pipe is then increased in height las 

waste layers are added in the trench, until the trench | is 

closed.
According to site management, construction of tlhe 

leachate collection system was initiated in accordance wilth 

the operational plan for trench 17 at the time trench (L7 

excavation began in July of 1982. Then, in the fall <t>f

1982, the following winter and the spring of 1983, theije 

was more than 80 inches of rainfall at the site, and sub

stantial amounts of water accumulated in trench 17. This 

standing water delayed completion of the construction o|l 

the leachate collection system.

ADEM ordered that the Emelle facility remove the watei 

from trench 17 and complete the leachate collection syster 

by April 30, 1983. Later, at the request of site manage

ment, the completion date was extended to June 30, 1983.

The Emelle facility did not meet the June 30, 19831

deadline. An additional fourteen (14) day extension of' 

time was requested by site management in a letter dated 

June 28, 1983, which cited weather and construction

problems. This extension was not allowed by ADEM. In

stead, on July 11, 1983, ADEM issued an Order in which it 

found that the leachate collection system could have been

- 45 -



I
installed by June 30, 1983. The Order assessed a fine for 

each day after June 30, 1983 that the leachate collecnion 

system was not completed. The work was certified as com
pleted on July 12, 1983 by Emelle's consulting engineers. 

Site management is protesting the proposed fine in st^te 

administrative proceedings.
Apart from trench 17, Company records indicate thatl a 

number of other leachate collection system pipes and mon 

toring wells have been damaged and rendered inoperable :(n 

the course of site operations. Operational leachate col

lection systems and monitoring wells are required by PCI 
regulations. Site management has directed that the damagj 

be repaired as soon as possible.

7. 8 Drums Of PCB Contaminated Oil
Received From A Site In Kansas

Company records show that, on January 28, 1981, Emelle 

received 7 drums of PCB contaminated material from the Com

pany's NIES site in Wichita, Kansas. According to 

correspondence by Mr. Ed Brashier, the technical manager at 

the time (and the individual who made most of the other 

allegations respecting the Emelle site), the material was 

certified as a slurry and was disposed of in an approved 

PCB trench as a PCB solid.

Shortly after the drums were buried, an attorney for 

the Enforcement Branch of the EPA in Region VII questioned
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I
whether the material buried in the drums was a liquid tlhat 

should have been incinerated and not a slurry that could 

buried as a solid.

EPA regulations allow the burial of PCB solids hav; 
concentrations in excess of 500 ppm, while PCB liquilds 

greater than 500 ppm must be incinerated. Exactly whbt 

constitutes a solid, as opposed to a liquid, under EPA's 
PCB regulations, is far from clear. Semi-solid materia|.s 

such as sludges and slurries could be argued to be either 

solid or a liquid.

Mr. Brashier concluded that the material was a solid 

and disposed of it in a manner proper for PCB solids. How 

ever the practice of treating a slurry as a solid can leave 

the Company vulnerable to charges of solidifying PCE 

liquids over 500 ppm. Absent written clarification from 

EPA, the Company should treat any substance which could 

arguably be a liquid as a liquid for purpose of regulatory 

compliance.

8. Worker Safety

According to Mr. Brashier, he had expressed concern to 

the site manager that the Company's handling of hazardous 

wastes at Emelle was endangering lives of workers. The 

site manager and other site personnel all agree that Mr. 

Brashier was the most concerned of all employees about
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I
worker safety; and if Mr. Brashier felt that equipment 

procedures were necessary to protect the workers, manage

ment provided the equipment and developed the procedures

Several employees also mentioned that the safety poli

cies and procedures that were instituted while Mr. Brashier 

was employed have been substantially improved since the 

time he left. This firm has not investigated compliance bf 

this or any other Company sites with federal or state occu

pational health and safety regulations.

D. Port Of Chickasaw, Alabama

In the media, the Alabama Attorney General made vari

ous charges of impropriety with respect to EPA's decisior 

to allow the Company to build two 800,000 gallon storag< 

tanks in a 100-year floodplain at the Port of Chickasaw,! 

Alabama, near Mobile. The tanks were to serve as a storage] 

facility for the Vulcanus for PCBs and hazardous wastes. 

Such a facility brings into play both the RCRA and TSCA 

(PCB) regulations.

The problem here is due to a serious regulatory 

inconsistency. RCRA and TSCA regulations clearly allow the 

placement of hazardous wastes, including PCBs, in the 100- 

year floodplain. RCRA regulations allow construction of 

storage facilities for hazardous wastes far more toxic than 

PCBs within the 100-year floodplain. 40 C.F.R. Section
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264.18(b). Such facilities are specially engineered 

withstand flood hazards. The TSCA PCB regulations al|.ow 

the burial of liquid PCBs in containers in a landfill 

cated within the 100-year floodplain. 40 C.F.R. Section 

761.75 (b) (4) .
Moreover, both the RCRA storage regulations and the 

TSCA PCB landfill regulations expressly authorize variances 

from even these requirements. 40 C.F.R. Sections 264.18 (b 

and 761.75(c)(4).

Because of an apparent oversight in drafting, there 

are no comparable provisions for the storage of PCE 

liquids. Storage of PCBs within the floodplain is prohib

ited even though direct landfilling is not. 40 C.F.R. 

Section 761.65 (b) (1) (v) .

Faced with these inconsistencies, EPA headquarters 

adopted ^ hoc conditions for the grant of an informal 

variance to the Company. The EPA characterized this 

suggested informal variance as "enforcement discretion."

We believe EPA's action in suggesting the availability 

of this informal variance was correct. However, we em

phasize again that there is no formal regulatory authoriza

tion for these practices and EPA should amend its regula

tions to provide such authority. Absent such explicit 

authorization, EPA and the Company remain vulnerable to 

charges of "hanky panky" or "sweetheart relationships."
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I
E. Lowry, Colorado

The Lowry "landfill" is really two separate sites lo

cated on the old Lowry bombing range near Denver, Colorado. 
One site is the Section 6 landfill area which is currently 

used for non-hazardous municipal waste disposal and which 

was previously used by the City of Denver for hazardov;|s 

waste disposal. The second site is the Section 32 hazar 

dous waste site built by the Company at Denver's request 

The Section 32 site consists of 3 solar evaporation ponds, 

a barrel decant facility and a drum burial cell.

The various media charges against the site have in

cluded the following;

1. that EPA "fined" the site for improper measurement 

of the corrosivity of a shipment;

2. that the Company illegally withheld information 

that the evaporation pond was "leaking" and kept 

"two sets of books" to hide the leak;

3. that the Company failed to control surface water 

drainage and to collect leachate at its drum buri

al cell.

4. that the site was ordered "shut down" by the 

Colorado Supreme Court.
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The history of the site is important, because it hejlps 

explain the politics of the "Lowry" controversy and the 

legal and political buzzsaw which the Company walked iifito 

in 1980 — a controversy not of the Company's making, But 

which was worsened by the Company's response to certain 

actions.
In 1964, the City of Denver acquired the old Low^y 

military bombing range from the federal government. The 

site covered several thousand acres encompassing severs 

sections of land. In 1964, Denver began operating a sani 

tary landfill in the Section 6 area of the site.

Colorado passed the Solid Wastes Act in 1967 whici 

required the operator of a sanitary landfill to obtain a 

"certificate of designation" from the county in which the 

landfill was located. Denver obtained a certificate of 

designation from Arapahoe County in 1968 designating the 

entire multi-thousand acre tract for a sanitary landfill 

operation.

From 1968 to 1980, Denver operated a waste dumping 

operation at Section 6. According to the Governor's Task 

Force Report, the practices allowed by Denver represented 

the worst in hazardous waste management. Denver would al

low trucks to pull up to unlined pits and dump industrial 

waste chemicals directly into the unlined pits. During 

this period Colorado authorities did little to correct the 

practices at Denver's operation at Section 6.
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In 1979, Denver solicited proposals from private com

panies to take over the management of the waste dispo! 

operations at Lowry. The Company submitted a proposal 

which would segregate non-hazardous waste disposal frlom 

hazardous waste disposal. The Company proposed to continue 

landfilling non-hazardous wastes at the Section 6 area alnd 

to construct state-of-the-art hazardous waste treatment alnd 

disposal facilities in Section 32 which was to tne 

northeast of Section 6. The proposal called for the con

struction of three solar evaporation ponds with double, 

five-foot thick, clay liners and a drum burial cell. Both 

the solar evaporation ponds and the cell were designed by a 

nationally recognized geotechnical engineering firitj, 

Woodward-Clyde.

The initial reaction of State officials to the Compar

proposals was highly positive. Prior to entering into

contract with the City of Denver, technical representative^
of the Company met with officials of the Colorado Depart]
ment of Health and with the Governor’s Task Force on thj

Lowry Air Force Base Landfill. On June 13 , 1980, th(

Colorado Department of Health sent a letter to the Denvei

City Council which stated, inter alia;

Chemical Waste Management has submitted an excel
lent proposal which should improve the conditions! 
at the Lowry site.
The Task Force approves of treatment of hazardous! 
wastes at the Lowry site on an indefinite basis.
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The letter went on to state that the burial of hazard

ous wastes should be re-evaluated at the end of a five-ybar 

period.

Based in part on the reaction of state officials to 

its proposal, on July 7, 1980 the Company entered intd a

ten-year contract to manage and operate both the non-hiz- 

ardous waste operation in Section 6 and the hazardous wa| 

operation in Section 32.

The Company built hazardous waste treatment ponds on 

the site in July and August 1980, and began operations in 

August 1980. At the beginning of the operation, bcjth 

Denver and the Company believed it was necessary for Arcp- 

ahoe County to approve the transfer of the 1968 certificalte 

of designation from Denver to the Company. On August 5, 

1980, Arapahoe County gave approval for the Company to run 

the two Lowry operations for 120 days until a pubiiic 

hearing could be held.

Despite the initial positive reaction of the Sta 

hostility developed between the State and the Company ovbr 

the issue of whether the State had formal regulatory au

thority over the Company's hazardous waste operations. At 

the time, Colorado did not have a state law dealing eic- 

pressly with hazardous waste control.
Paralleling the State's hostility was development <l>f 

intense media coverage of the Company's proposal to operate 

this hazardous waste facility and the formation of a cit 

izens' group named Citizens Against Lowry Landfill (CALL
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These citizens were angry about what had gone on at the Did 

Section 6 dump in prior years, and were concerned abDut 

another "Love Canal".
In October 1980, the Arapahoe County board schedules a 

hearing for November 24, 1980, for determination of :he

proposed transfer of the certificate. However, that sime 

month, the Board of County Commissioners, on the advice of 

the County Attorney, decided that a transfer of the cert ,f- 

icate of designation was not necessary under the law. '’he 

County decided that Denver, as owner of the site, could 

contract with the Company to operate the site without a 

transfer of the certificate. The County Board passed a 

formal resolution stating this position and announcing tl'at 

the November 24, 1980 meeting would be for informational

purposes only — "to allow information regarding the land

fill operations to be made public..." (Arapahoe County 

Board Resolution 974-80).

Also during October, the State held a number of tech

nical review meetings regarding the Company's proposals. 

October 22, 1980, the State wrote to the Company:

Periodic site visits have generally assured 
that the design and construction of the treatmeht 
ponds are very good and they are being carefully 
operated for selected materials.

After a detailed review of the engineering plans and 

geological reports for the Section 32 evaporation ponds and 

drum burial cell, the State of Colorado sent a lett4i
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report to Arapahoe County which included the follow ing

opinions;

It is the opinion of the reviewing agencies tiat
the proposed revisions to the operations at the
Lowry Landfill, as presented in the submitt.ils 
referenced on Table 1, can be implemented in ac
cordance with the minimum standards of the So .id 
Waste Disposal Sites and Facilities Act. Furth ;r- 
more, the proposed designs and operational modi: 
cations which have been reviewed represent, and in 
some cases exceed, the current 'state-of-the-ait' 
in municipal and industrial waste management, '’he 
implementation of these operational revisions at 
the Lowry Landfill will improve this facility 
an order of magnitude.

Letter from Colorado Depar 
ment of Health to Arapahoe 
County Board of Commissiqn- 
ers, November 21, 1980.

On November 24, 1980, the Governor's Lowry Landfilll

Assessment Task Force issued its Report on past and prjD- 

posed operations at the Lowry site. The report stated;

The situation has improved greatly with the as
sumption of operations by Chemical Waste Manag(‘- 
ment, Inc.... It was agreed that the handling and 
disposal practices proposed by CWMI were a vast 
improvement over the previous operation and ctn 
represent state-of-the-art management for hazard
ous wastes if properly documented and followed.

Report of the Governor's Lowrl 
Landfill Assessment Task Force 
pp. 4-5.

The report of the task force's scientific assessment 

committee stated;
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Using contemporary standards for judging :he 
quality of hazardous waste disposal sites, :he 
Scientific Assessment Committee is unanimous in 
its belief that the CWM proposal represer ts 
current state-of-the-art technology and managemimt 
practices. The operation of the Lowry site by CWM 
will represent a substantial improvement over the 
past operation of the site.

Report of the Scientific i^s-
sessment Committee, p. 5.

The technical committee also evaluated the geological

safety of the site and made recommendations as to the

long-term (what the committee characterized as "well beycnd
the end of this century". Id., p. 7). The committee foujnd

that Lowry was not the "best possible site" for permanent

disposal of hazardous wastes. However, the committee allso

noted a distinction between the long-term "best possib[Le

site" and the forseeable future:

The term 'best practical site’ suggests seekihg 
acceptable safety for the forseeable future, in 
the context of striking a balance with such oth 
factors as convenience, economic costs, and poll 
ical realities. (Id., p. 6).

Applying these criteria, the committee recommended 

that some hazardous wastes could be permanently disposed Qf 
at the Lowry site, but that "highly toxic" wastes should 

not be permanently disposed of at Lowry (Id., p. 7) . T 

committee did not define a distinction between "highly tox 

ic" and "hazardous", but stated that that determination 

should be made by the Company in cooperation with locajl 

authorities. Just such a list had been included in a
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agreement between the Tri-County Health Department, the 

Colorado Department of Health, and the Company (see Table 2 

to the Colorado Department of Health, letter of October 2|1, 

1980).
On November 24, 1980, a large public meeting was h 

by the Arapahoe County Board of Commissioners. There Was 

no notice by the County that any licensing or other dec|i- 

sion which would affect operation at the site was up 

decision. In fact, the resolution of October 27, 1980

stated just the opposite — the meeting was to be for in

formational purposes only. At the County Board meeting,! a 

large number of citizens and citizen groups opposed opeHa- 

tion of the Section 32 facilities on any basis.

On December 2, 1980 — again without notice to

Company or to Denver — the Arapahoe County Board voted to 

order a shutdown of all Lowry operations within 10 da^ts. 

The County Board's decision was formalized in resolution 

1140-80, passed December 8, 1980, which contained purportied 

findings of facts as to the safety at the site. Apart filom 

the absence of any notice that there was to be a determiha- 

tion of their rights, Denver and the Company never recei\|ed 

an opportunity to put on technical evidence addressed to 

specific technical issues or to cross-examine regarding 

these issues. The Colorado Supreme Court later determirjed 

Arapahoe County's action to be a clear violation of the 

Company's and Denver's rights to due process;
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Individual license or permit decisions involv
ing adjudicative facts are subject to basic due 
process guarantees. Colorado Water Quality Con
trol Commission v. Town of Frederick^ ___ Co^.o.

641 P.2d 958 (1982). The due process claise
of the Colorado Constitution, Art. II, Sec. 25, 
"requires at a minimum the same guarantees as 
those protected by the due process clause of the 
federal constitution under the fourteenth amend
ment." Air Pollution Variance Board v. Weste
Alfalfa Corporation, 191 Colo. 455, 461, 553 P.2d 
811, 816 (1976). "The essence of procedural due 
process is fundamental fairness. This embodies 
adequate advance notice and an opportunity to be 
heard prior to state action resulting in depriva
tion of a significant property interest." Mout- 
tain States Telephone and Telegraph Company /.
Department of Labor and Employment, 184 Colo. 33J, 338, 520 P.2d 586, 588 (1974). See Hide-A-W^y 
Massaqe Parlor, Inc, v. Board of County Commi 3-
sioners, 198 Colo. 175, 597 P.2d 564, 566 (1979)

While all the parties disagree in their cha 
acterizations of the purpose of the proceedings 
which resulted in Resolution 1140-80, it is cle<ir 
that the cease and desist order it contains gods 
far beyond the result expected from a public ir 
formational hearing, which is all the notice given 
could be interpreted as announcing. The announce 
ments prior to the hearing and the structure 
the meeting itself do not meet the requirements c 
reasonable notice in sections 30-20-103 and -112 
nor do they satisfy the due process requirement c 
fundamental fairness. Because the notice of the 
hearing was improper for anything other than 
informational hearing, the action taken as 
result of the hearing, with no further opportunity 
for public notice and an opportunity to be heard 
is invalid.

Decision of June 21, 1982
Colorado Supreme Court 
Denver v. Eggert (footnote 
deleted).

The Arapahoe County Board order shutting down Lowr 

was formally entered on December 8, 1980. The Supreme

Court's decision — declaring the County's action to be
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flagrant denial of due process of law — was not rendei ed 

until June 21, 1982. During the intervening 18 months, t[he 

site remained open pursuant to a series of stay orders.
This 18-month interval is important for severjal 

reasons. The County Board decision — despite the seribus 

violations of due process rights — became the threshcId 

for subsequent legislative and court disputes. From that 

point forward, there existed an atmosphere akin to oben 

warfare between the citizen group CALL and the Company, 4*^^ 

drawn into this warfare were the State Department 

Health, EPA, and the media.

From December 1980 through the Supreme Court's dedi- 

sion in June 1982, the site and the events at the site halve 

been subjected to an endless barrage of publicity which 

stimulated various government actions, which in turn have 

generated more publicity. Running throughout the media 

coverage is a serious misunderstanding of regulatory r|e- 

quirements and a hostile attitude toward the Company. Uh- 

fortunately, the Company's response to this hostility onjly 

exacerbated the situation.
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1. The pH Incident

On March 9, 1981, EPA inspectors engaged in a rout; 

site visit at the Section 32 facility. The inspectors air- 

rived around 11:00 a.m. and were met by a new chemist who 

had only recently been hired. The chief chemist was 

temporarily away from the site when the EPA inspectors 

first arrived.

EPA officials watched the new chemist do a "finge 

print" pH analysis on a drum shipment of aluminum etching 

wastes which had just arrived on site. EPA requires corrcj)- 

sive wastes having a pH of 12.5 or greater to be treated 

hazardous. The new chemist was only aware of litmus pap r 

at the site which would test corrosivity to a pH of 11.
The new chemist, using the litmus paper with a maximujm 

pH of 11, classified the waste as less than 12.5, and sent 

the wastes to the solids section of the burial cell. A 

that point, the chief chemist arrived and stated tha 

litmus paper with a pH range of 12-14 was available in th 

lab. When the sample was analyzed with this paper, the pl|l 

turned out to be 14, and thus above the EPA limit.

At no time were the drums placed anywhere but in i 

hazardous waste disposal facility — i.e., the burial cell. 

Despite the relatively innocuous nature of the incident, 

EPA filed a formal complaint, and the press announced with 

great fanfare that EPA had "fined" the Company $20,000. 

Count I of the Complaint charged that the Company had usee
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an unauthorized method of pH measurement — litmus paper 

in conducting its "fingerprint analysis" of all wastles. 

Count II charged that the Company did not have all the 

equipment necessary to follow the Company's waste analyjsis 

plan.
The Complaint was highly publicized; its resolution 

was not. There was no fine, and EPA dropped Countl I 

completely. As to Count II, the Company agreed to purchase 

added testing equipment.

In assessing this alleged violation, we conclude t|iat 

the existence of a violation of the regulations is 

debatable. The Company had submitted a Waste Analysis Plan 

which included litmus paper as a method of testing pH for 

its "fingerprint analysis." Further, fingerprint analysis 

of each load was voluntary, not mandatory under tne 

regulations. However, since the Company had agreed to 

such testing voluntarily, it was bound to follow its Wa^te 

Analysis Plan.
In sum, the pH incident was at worst a minor technicjal 

violation which could have been handled by letter 

correspondence. Instead, the EPA Complaint contributed 

greatly to the growing atmosphere of hostility.
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2. Pond 2 — Liquid In The Sump
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Following closely on the heels of the EPA $20, 

"penalty" publicity was a news story in July 1981 regard 

leakage from the Section 32 facility. The story sta 

that state inspectors found indications that the drum buiji- 

al cell was leaking (July 5, 1981, Rocky Mountain News).

The headline read "Lowry Chemical Seepage Confirmed", 

main story related to seepage from the old Section 6 Denv 

operation, but the story included state officials' opinio 

that the burial cell in Section 32 was leaking. In rea 

ty, there was no evidence of leakage from the burial cejil 

in Section 32.

It was in this atmosphere of hostile press and mislead 

ing headlines that Company officials decided not to release 

information indicating that the liquid had been found in 

the pond 2 sump which was connected to the leachate collec 

tion system. This information was first discovered o|n 

Thursday, July 16, 1981.

On Monday, July 20, 1981, Company officials made a de 

cision not to release this information. The decision wafe 

based on an interpretation that the information was no 

legally required to be released. The State of Colorado ha:: 

subsequently confirmed that there was no violation of Stat( 

law (News Conference by Colorado officials, September 29 

1982.)
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EPA has charged the Company with failure to inspect its 

ponds "for malfunctions and deterioration, operator errors, 

and discharges which may be causing — or may lead to; (1) 

Release of hazardous waste constituents to the environment 

or (2) a threat to human health." 40 C.F.R. 265.15(a). pPA 

regulations further provide that the operator must k^ep 

operating records of inspections required by Sect 

265.15. See 40 C.F.R. 265.73(a)(5).

EPA has not charged the Company with any violation 

any reporting regulations under 40 C.F.R. 265.77 or iny 

other reporting regulations.

An argument can easily be made that the RCRA regula

tions were not violated, because there was no threat to 

human health and no threat of release to the environment. 

From the standpoint of the letter of the regulation, the 

Company can arguably be said not to have violated aiy 

regulation. There is no evidence that the second five-fopt 

thick liner leaked or was in any danger of leaking.

However, from the spirit of the regulation, and mo 

importantly in light of the need to maintain maximum regu

latory and public credibility. Company management made 

serious error. Though the public and media were certain 

hostile to the Company, the Company's decision to withhold 

this information from regulatory authorities — however 

justifiable from a technical legal point of view — did 

serious damage to the Company's credibility. Keeping
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separate inspection logs — though technically legal — 

to the charge of "two sets of books".

There are two often conflicting goals here — protjec- 

tion of the Company's credibility by a policy of full dis

closure versus prevention of unscrupulous and politically 

motivated misuse of such information through misleading 

leaks to the media. The answer has to be full disclosure, 

balanced with a technical education program for regulatoijs, 

the public, and the media.

3. The Burial Cell

The next series of charges relates to the operation bf 

the drum burial cell in Section 32. The drum burial cell 

is located in a low-lying portion of Section 32 at the lo

cation of an old borrow pit. In May of 1982, after a rain

storm event lasting several days, water collected in the 

burial pit surrounding some barrels and covering the tops 

of barrels which had been covered in the previous lift. Tl 
EPA charged the Company with failure to control and prevenjl 

run-on as required by 40 C.F.R. 265.302, which states:
Run-on must be diverted from the active portion] 
of the landfill.

There are at least two factors relating to thii 

charge. First, the EPA "interim status" regulations undei
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Part 265 do not define the level of protection against sir- 

face water "run-on" which is required. In contrast, the 

new facilities regulation Part 264 give express design re

quirements for run-on protection. 40 C.F.R. Section 

264.301(c). The regulatory design requirement is for a 25 

year storm. The May 1982 storm events which led to the col

lection of water in the burial cell may have exceeded tie 

hydrologic limits of a 25 year storm.

The second factor relates to the design and implemei- 

tation of the burial cell drainage system. There is evi

dence that the engineered drainage system had not been com

pletely installed at the time of the May 1982 delugt . 

Further, the selection of a low elevation location site for 

the burial cell apparently contributed to the volume <f 

run-on reaching the burial cell.

There was a second episode relating to run-on in May 

of 1983. During that period of time the site was subjected 

to intense rainfall. Again, given the intensity of the 

rainfall experienced, it appears that the run-on facili

ties, even if designed and operated to the current Part 264 

standards would not have prevented run-on.

A related charge to the question of run-on at th‘ 

burial cell arises out of the same series of rainfall, 

events in May of 1983. The charge is that the Company 

improperly disposed of leachate in violation of a previous

ly agreed order with the EPA.
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Company officials were under a commitment to the State 

of Colorado to keep the sump in the burial cell's leachate 

collection system in virtually a dry state. This required 

continual pumping of the leachate collection system. With 

the serious rainfall events of May 1983, the choice avail

able to Company personnel was to either stop pumping tie 

burial cell leachate from the collection system sump, whi:h 

would have violated the requirements of the State of 

Colorado, or to deposit the liquids in a lined area at the 

decant facility. The volume of the liquids had far exceec 

ed the storage capacity of the storage tank. In the pres; 

ence of regulatory officials. Company personnel pumped tie 

liquid from the burial cell leachate collection sump to tie 

lined area at the decant facility.
We believe the conduct of site personnel under trie 

circumstances was reasonable given the intensity of the 

rainfall event; however, the Company should have obtaine 

immediate documented short-term approval from EPk 

officials. Company personnel at the site state that EPI^ 

officials were aware of their pumping of the liquid fron 

the leachate sump over to the decant facility and that EPf 

officials approved of this practice. However, the Compan 

has no documentation to support this approval.
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4. The Colorado Supreme Court Decision

The media reported the Colorado Supreme Court decision 

of June 1982 as "shutting down" the Lowry facility. |As

noted above, the decision did nothing of the kind, Tjhe

Colorado Supreme Court found that Arapahoe County had vio 

lated the due process rights of the Company in conductiig 

its hearing of November 24, 1980. However, the Supreme

Court held that the Company was required under a subs 

quently passed State law to obtain approval of the hazar 

ous waste activities. The Company is entitled under th^t 

decision to apply to Arapahoe County for such approval.

F. National Industrial Environmental 
Services (NIES), Kansas

1. Site Closure

The NIES facility is located approximately ten miles 

east of Wichita, Kansas, and consists of two evaporation 

ponds, four treatment ponds and two disposal trench areas 

The Company purchased the site in mid-1979 in reliance 

an earlier geological evaluation by a prominent hydrolog 

expert that the site was geologically sound. In 1981, 

was discovered that pollutants were leaking to a groundwa

ter stratum. Both the groundwater stratum and the leakage 

had been missed in the earlier geological evaluation.
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As soon as the leaks were discovered, the site yas 

closed by order of the governor of Kansas. In response 

the discovery the Company has undertaken a major engineer

ing design effort to cure the leaks and to prevent any 1 u- 

ture problems. With respect to the Company's willingness 

to address the problem, Kansas officials stated as follows 

after the site was ordered closed:

Their policy appears to be one of attacking the 
problem with the best resources available until 
corrections have been accomplished. There has nevsr 
been any difficulty in obtaining technically sou id 
action on their part. In many instances they appear 
to go beyond the call of duty for the benefit of i i- 
creased safety or for the benefit of public relations.

Letter of Melville W. Gra 
Deputy Director, Division if 
Environment, September 1( 
1982.

The State of Kansas has hired CH2M Hill, a nationally 

recognized engineering firm, to review the proposals of tne 

Company with respect to remedial action at the site. The 

reaction of CH2M Hill as of February 10, 1983 was as fol 

lows:

With this total program implemented the state will 
have in place a thorough well designed constructed and 
conrolled facility.

We wish to reaffirm CH2M Hill's position that with 
appropriate monitoring a contingency plan and ful!. 
implementation of the site improvement program we se< 
no technical reasons for not allow the reopening ol 
the NIES site.

Letter from CH2M Hill to the 
State of Kansas, February 10, 
1983.
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In summary, we find no evidence that Company persornel

violated the law. However, it is clear that the activit 

of prior owners did lead to groundwater contamination.
les

2. Handling Of PCBs

In January 1981, the United States Environmental Pro

tection Agency filed a civil administrative action agaihst 

NIES for the following alleged violations of TSCA: 1(1)

storage of one PCB transformer in a non-complying storage 

area; (2) storage of one PCB transformer and two large :>CB 

capacitors without required marking; and (3) failure to 

develop and maintain an annual record of PCBs and PCB items 

handled at the facility.

In September of 1981, NIES entered into a consent 

agreement with USEPA in which NIES admitted the violations. 

Under the consent agreement all PCBs and PCB items on the 

site were properly marked and then shipped to Emelle. NIES 

further warranted that the required records had bepn 

prepared and would be maintained at the facility for 

period of five years after the facility ceases to be us^d 

for the storage of PCBs and PCB items. Finally, NifeS 

agreed to and did pay a civil penalty of $8,550 for tljie 

violations.
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G. Lyncott, Pennsylvania

In November 1980, the Company acquired the Lyncott 

landfill in Susquahanna County, Pennsylvania, fijom 

Stabatrol Corporation. Stabatrol Corporation had no pr 

connection with the Company and was the owner of a 10-a<tre 

landfill. The Company acquired the site on or abqut 

November 14, 1980. Company officials stated that t
checked with the Pennsylvania Department of Environmentjal 

Resources prior to acquiring the site and they were advisjed 

by State officials that the site was properly permitted 

was operating in compliance with Pennsylvania laws.

On March 31, 1981, less than six months after the pu 

chase of the site by the Company, the Pennsylvania Depar 

ment of Environmental Resources ordered an immediate shu 

down of the Lyncott site because of failures in the linei 

of two waste disposal vaults (Nos. 1 and 3) at the site.

An examination of Company records indicates that th 

Company was not aware at the time it purchased the sites olf 

the construction defects in Vaults 1 and 3. However, ap 

examination of Company records indicates that had h 

thorough technical and hydrogeologic investigation takeih 

place prior to acquisition, these defects would have beep 

discovered. The site has been permanently closed.

- 70 -



H. Seymoury Indiana

The news articles in March of 1983 reiterated a charge 

that the Company had violated its contract to clean-ip a 

waste dump in Seymour, Indiana, by transporting wastes to 

two sites not specified in the cleanup agreement: liver- 

green Landfill in Northwood, Ohio and Solvent Resource 

Recovery, Inc. in West Carrollton, Ohio.

The Seymour recycling site has never been owned or 

operated by the Company. It had been operated as a ciemi- 

cal reclamation, treatment and storage facility by Dther 

companies since 1969; and according to ERA, by 1982 there 

were approximately 60,000 55-gallon drums of solid and haz

ardous wastes at the site. Many of the drums were rusted, 

damaged and leaking.

In October of 1982, ERA, the State of Indiana and local 

authorities entered into an agreement with 24 geneiators 

whose industrial wastes were alleged to be among the haz

ardous wastes sent to the Seymour site. Under the agree

ment, which was entered as a Consent Decree in a f ideral 

District Court in Indiana, the 24 generators agreed :o pay 

$7.7 million to undertake a surface cleanup of the site.

Chemical Waste Management, Inc., a corporate subsidiary 

of Waste Management, Inc., was selected as the prim5 con

tractor to carry out the cleanup, including drum removal.
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tank removal, soil removal and final disposal of ill

materials from the site. Under the work plan for the j 

all facilities that would be utilized for disposal were

?b,

to
be owned and operated by Chemical Waste Management, I^c 

(page VI-3), and all wastes were to "...be treated ir| a 

manner that is both safe and in compliance with all exist

ing regulations of applicable state and federal agencies" 

(page VI-4).

The work plan further identified six Company facilities 

that would be utilized for disposal. Shortly after the ;ob 

commenced, however, unanticipated public resistance negated 

the use of three of these facilities (Monthly Status Repcrt 

To The Federal District Court For January 1983, p. 5).

The Company interpreted the work plan to allow it to 

dispose of the Seymour wastes at any facility that was 

permitted to receive the wastes, provided that the facility 

was owned by the Company. Based on this interpretation, 

the Company began shipping wastes to two Company sites that 

were not identified in the work plan, but which were per

mitted to receive the wastes; Evergreen Landfill and Sol

vent Resource Recovery, Inc. According to Company person

nel, era's on-scene coordinator verbally approved these 

actions (Monthly Status Report To The Federal District 

Court For January, 1983, pp. 5-6) .

Later, USEPA's Region V personnel stated publicly that 

they had approved the shipments to these Company sites that
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were not listed in the work plan but that such approval |»/as 

given after the first shipment was made.
In spite of EPA's verbal approval, counsel for £PA 

wrote to the Company on March 15, 1983 disapproving ;he

Company's action. According to EPA, shipment of wastes to 

any Company facility other than the six facilities listed 

in the work plan was unauthorized, even though such otter 

facilities may have been permitted waste disposal 

facilities owned or operated by the Company. To use sich 

facilities, the Company would be required to give prior 

written notification to EPA's counsel, the State of Indiana 

and the Seymour trustees, and to secure written approval 

from EPA's counsel.

On the basis of this interpretation that use of tie 

unlisted sites was unauthorized, and on the basis if 

several other technical violations of the work plan, EPA 

requested, and the Company agreed, to pay a $3,0(|o 

stipulated penalty.
Additionally, as soon as EPA indicated its disapproval 

of the Company's use of the unlisted sites, the Compai y 

immediately stopped shipments to those sites. The Compar 

also retrieved approximately 16,000 gallons of solvents 

that had been shipped to one of the sites and shipped it to 

the listed Emelle, Alabama site. Thereafter, the Company 

requested approval of the two unlisted Ohio facilities 

accordance with the procedure outlined by EPA's counsel.
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I
to Again, Seymour is another example of conduct which vas 

perfectly proper, had informal agency approval, but whilch 

did not have written documentation demonstrating su:h 

approval. There was nothing wrong with conduct; but tie 

failure to have written approval exposed the Company ^o 

charges of non-compliance.

I. Liquids In Landfills

Much has been written on the allegations of political 

influence and malfeasance regarding EPA's decision to lifi 

the ban on the deposit of "liquids in landfills" made or 
February 25, 1982 and revoked on March 18, 1982. This is al 

classic example of a misunderstanding by the press and the 

public regarding what the regulations do and do not call 

for and what events actually took place. It is important 

to understand the following.

EPA has never proposed banning all "liquids in land

fills." Current regulations allow the deposit of bulk 

liquids directly into hazardous waste landfills. See, e.g., 

40 C.F.R. Section 265.314(a)(1). EPA allows the direct 

disposal of bulk liquids on the assumption that the site's 

leachate collection system will prevent or retard the mi

gration of liquids from the site. (We regard the practice 

of direct disposal of bulk liquids as a questionable prac

tice that requires public discussion) .
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The furor over the deposit of "liquids in landfills" is 

thus a misnomer. The proposal in question was for the l|an 

of "containerized" liquids, i.e., liquids in drums.

In the late summer of 1981, the Company, on behalf 

National Solid Waste Management Association (NSWMA) made 

proposal to EPA to allow a percentage of liquids — not 

exceed 25% of the total volume of the landfill — to con

tinue to be buried in containers because of the safety 

concerns over opening of drums. This proposal was made ^s 

part of settlement discussions in the Shell Oil v. E 

litigation. This litigation involved a challenge to th 

validity of EPA's RCRA regulations.

At a meeting on November 6, 1981 in Washington, D.C. 

an agreement was reached by EPA and the litigants in th 

Shell Oil V. EPA litigation to adopt the proposal and modi 

fy the ban. Company records show that persons present at| 

the meeting on November 6, 1981 included representatives of 

the Justice Department, representatives of environmental 

groups such as the Environmental Defense Fund, as well as 

Company representatives and representatives of other 

private companies.

Because of the short time between the November 6, 1981 

agreement and the impending November 19, 1981 compliance

date, EPA agreed to extend the compliance date until the 

25% proposal could be noticed in the Federal Register and 

acted upon. This agreement was widely known throughout the 

industrial and environmental communities — as early as
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I
December 1981 — even though the formal proposal and exten

sion of the compliance date was not published until Febru

ary 25, 1982.

In short, from the evidence available, the "liquid in 

landfill" negotiations were conducted openly and with due 

regard for the rights of the public and particularly the 

rights of concerned environmental organizations. We fouijid 

no evidence of undue political influence in EPA's propose

J. James Sanderson

The Company has used the law firm of Saunders, Snyderj 

Ross & Dickson in Denver, Colorado, to represent the Com-] 

pany in a variety of State court proceedings involving th< 

Lowry Landfill project. The principal partner in that fin 

representing the Company was a Mr. Eugene Megyesey, wh< 

represented the Company throughout the litigation involving! 

Arapahoe County and the issue of the certificate ofj 

designation. (See discussion above under Lowry). Mr. 

Megyesey represented the Company on Lowry matters from late 

1980 through 1982, including matters with the regional of

fice of U.S.E.P.A.

A variety of charges have been made that one of the 

partners in the Saunders firm, Mr. James Sanderson, had 

improperly influenced the Environmental Protection Agency 

on behalf of the Company relative to two matters; (1) the
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suspension of the ban on containerized liquids in landfills 

and (2) permitting decisions with respect to the incinerja- 

tor ship, Vulcanus.
We have carefully examined all of the Company recorlds 

related to the liquids in landfill issue, including the 

development of the technical position espoused by the Com

pany and the participants in the various litigation meelt- 

ings leading to the decision to temporarily suspend t|he 

ban. We have found no evidence of participation by Mr. 

Sanderson. The merits and confusion about the liquids in 

landfill issue is discussed above.

Mr. Sanderson's activities on behalf of the Compajny 

with respect to the Vulcanus involved communications by Mr. 

Sanderson with the EPA Assistant Administrator relating to 

the processing of permit applications for the Vulcanus 

September, 1982 and in January, 1983. The details of Mir 

Sanderson's conduct are set forth in a Justice Departmept 

report dated August 11, 1983, which found no violation 

applicable statutes and regulations. Because of the detalil 
of that analysis, we see no purpose in duplicating a dis

cussion of the relevant statutes and regulations as thby 

apply to Mr. Sanderson's conduct.
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II. ASSESSMENT AND RECOMMENDATIONS

re,

ise

Given the litany of charges and facts set forth abo 

it is easy to lose perspective on the significance of th 

events as they relate to the overall operations and cre|3i- 

bility of the Company. This is particularly true when 

whole focus of this report is directed toward investigat 

complaints against the Company and not toward describ 

any positive aspects of the Company's operations. It 

incumbent on this firm, both as investigators and pro

bhe

ing

ing
is

es-
sionals working in the field of environmental protection, 

to give some assessment as to the significance of our f .nd- 

ings, the probable causes for some of the events described 

above, and our recommendations for the future.

This assessment of necessity contains certain posi

tive, and we believe, accurate statements concerning Com
pany attitudes and operations. It also contains cerjtain 

negative statements concerning the past conduct of some 

Company employees.
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A. Summary Observations

1. Environmental Protection. Protection of the en

vironment must be the overriding factor in the Company's 

hazardous waste treatment and disposal operations. ”he 

central question is not regulatory compliance or public 

perception — but whether the Company's hazardous wasite 

operations actually protect the environment. Based on our 

discussions with Company technical personnel, the Company's 

technical approach to hazardous waste management is higtly 

consistent with sound environmental policies.

Contrary to historical perception, the Company dees 

not advocate a major emphasis on landfilling hazardous 

wastes. The Company advocates a mix of treatment snd 

disposal alternatives, including landfills, appropriate to 

the characteristics of the waste stream involved.

Indeed, the Company's current technical position 

closely parallels the recommendations of the Toxic Waste 

Assessment Group's report to then California Governor 

Edmund G. Brown, Jr., Alternatives To Land Disposal Of Haz

ardous Wastes (1981). However, instead of limiting these 

alternatives to California, Company representatives has^e 

emphasized the need for nationwide requirements which wi[Ll 

prevent lowered standards of environmental protection 

some states.
What does this mean to the goal of environmental pro

tection? It means recycling, or chemical, biological
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physical destruction of organic hazardous wastes 

preferred alternatives to landfilling. It means usijng 

landfills for hazardous wastes only where alternatilve 

disposal techniques are either unavailable or create an 

even greater environmental risk. (There appear to be sdme 

wastes for which alternative treatment or disposal methcds 

may be either infeasible or create more environmental prob
lems.) Finally, it means the siting and design of hazarjd- 

ous waste landfills consistent with a high level 

groundwater protection.

2. Credibility. Credibility is a second essenti. 

factor in the Company's hazardous waste treatment and 

disposal operations. The public, the press, the regulatory 

agencies, the generators, and the financial community must 

all have confidence that the Company's operations do npt 

threaten contamination of the air, surface water, 

groundwater. The Company must protect the environment, and 

of almost equal importance, the public must perceive th 

the Company is protecting the environment.

Because of the press charges examined above, the Coijn- 

pany's credibility has been severely damaged. We recommend 

below certain actions consistent with both the reality aijid 

perception of environmental protection.

3. Compliance. Regulatory compliance is the thiid 

essential factor. Regulatory compliance may in many cas« s 

be unrelated to or completely unnecessary for environmentc1 

protection. Conversely, regulatory compliance may nc
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provide adequate environmental protection. Nevertheless, 

rigid documented regulatory compliance is perceived by t 

public and the press as the equivalent of environmentlal 

protection; and non-compliance — even for wholly justif 

able reasons — is perceived as harmful to the environment.

We have found that several of the charges of regulato 

non-compliance made against the Company are without meri 

Of those that do have merit, there is no evidence that ahy 

conduct of Company personnel involved in those charges h^s 

caused any contamination of the air, surface water, 

groundwater.
As to the charges that do have merit, they can $e 

divided into three principal categories;

a. technical violations which occurred, but which ai|e 

not very significant. An example would be tie 

failure to sample every truck that came in frcm 

the Aniston job at Emelle. The fingerprint 

analysis does not provide any significant informs 

tion on a truck-by-truck basis regarding the 

wastes brought in from Aniston. Nevertheless, the 

Waste Analysis Plan did say that every load wouljd 

be sampled.

b. violations or charges of violations which ar 

caused by reliance on informal variations by regu 

latory authority. These informal variations ar^ 

not formally authorized or documented. Clearly
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the conduct of CID employees in accepting loads 

a permitted waste stream after a permit had elx- 

pired and while the permit renewal application was 

pending made common sense. However, Illinois dops 

not have explicit authority to make such an i i- 

formal variation, and the Company clearly lack ad 

documented evidence that such a variation had bepn 

granted in the cases in question.

c. violations which may not harm the environment, bit 

which are significant from the standpoint of regiji- 

latory compliance. Certainly the actions 

O.L.D. as to PCBs fit into this category.

Since the events of March 1983, the Company has inst: 

tuted a series of procedural safeguards designed to preveiit 

a recurrence of any non-compliance situations. These ir 

elude the creation of an Environmental Compliance Prograni, 

as well as an expanded audit program. We believe the 

these programs, when refined and if properly implemented 

will provide for a high standard of regulatory compliance 

Further, the Company has made use of its key management 
officials and highly qualified outside consultants to max|- 

imize compliance efforts at its hazardous waste sites.
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B. Assessments As To Cause

We have attempted to identify the causes of the viol«- 

tions and the causes of the erroneous charges so that th( y 

can be prevented in the future. These causes include tJ 

following.

1. Reliance On Informal, Undocumented Agenc 

Variations. The federal approach to environmental protec 

tion and that of some states is to write regulations at

tempting to cover all possible situations. The hundreds o 

pages of fine print regulations in the Code of Federal Reg 

ulations attempt to cover myriad situations.

Despite the mass of detail, the regulations often fai 

to foresee situations which need to be addressed, but ar» 

either outside of or inconsistent with the letter of th 

regulations. Moreover, in many instances, the regulation;; 

fail to openly authorize a variance system which will allo\7 

agency officials to address unforeseen or emergency situa
tions and to approve necessary actions which will not hariji 

the environment.

We emphasize that such a variance system, properly 

authorized and administered under measurable standards, is 

desirable and necessary from a perspective of environmental 

protection and is probably required under the Constitution. 

However, in the absence of explicit authorization for such 

variances, many agency officials have developed an informal 

variance mechanism by which the agency permits an action
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which does not harm the environment, but which does not 

comply with the letter of the regulation. These informal 

variances have been called a variety of names, the mo 

common of which is "enforcement discretion."

Again, such a variance mechanism is an essential el 

ment in any environmental regulatory program. However, the 

historical and current state of informal variance pro

cedures — without explicit authorization and documentatisn 

— creates two severe problems. First, the agency — though 

its actions in granting an informal variance may be pe::- 

fectly proper and consistent with a high level of environ

mental protection — runs the risk of being accused of mak
ing a "sweetheart deal" with the regulated industry. Theije 

is at least one example of such an unjustified charge in 

this report.

Second, without explicit authorization for such a prc 

cedure and without written documentation to support th 

Company's position, these informal variances leave the Com 

pany exposed to charges that it knowingly violated the law 

When such charges are made by citizens, the press, or thir 

party enforcement agencies, the Company has no writte^i 

record to verify the existence of this informal varianc 

procedure and its application to a particular case.

We emphasize this problem for several reasons. First 

excessive reliance on undocumented informal variance pro4- 

cedures leads to major credibility problems for th<! 

Company. It does little good to talk about informal.
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approvals when the Company has been charged with a viola

tion and where the Company cannot document its positicn. 

Second, reliance on informal practice and approvals with 

agency personnel can lull Company employees into taking 

actions unilaterally which may be environmentally sound, 

but which are inconsistent with regulatory requirements and 

which expose the Company to charges of violations.

2. Public And Media Misunderstanding Of Regul i-

tory Requiremoits. One of the common themes that emergcsd 

from this investigation is that the public and the ne/s 

media are often unaware of the requirements of tie 

regulations and how the regulations actually relate :o 

environmental protection. This misunderstanding cuts boUh 

ways. There have been accusations of wrongdoing when <in 

analysis of the regulations and the facts discloses to 

violation. Conversely, there have been assumptions made ty 

the press and the public that compliance with a|n 

environmental regulation will provide environmental 

protection when it will not.

3. Insufficient Communication And Coordinatio 

Between Site Personnel And Headquarters. A number of th 

allegations arose, and some violations of the regulator^ 

requirements occurred, because there was insufficient com

munication and coordination within the Company.
First there has been a lack of communication betweeiji 

the sites and corporate headquarters. In particular, the 

sites have failed to advise corporate headquarters o
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potential serious problems on-site before the problems 

blossom into crises. Two examples of this type of problem 

are the failure to file manifests at CID and the PCB 

problem at O.L.D. In either case, if appropriate corporal 

officials had gotten involved at the time the issues first 

arose, the current problems might have been avoided, a 

any remedial action would have been completed long ago.
Second, there has been a lack of communication between 

site management and the operations people who actually 3o 

the disposal work on site. At several of the sites, tie 

site management was aware of the regulatory requiremen :s 

and corporate policies, but had not effectively communica
ted these matters to the operations people or policed tljie 

operations people to ensure compliance.

C. Reconmendations

Consistent with our assessment of the causes of the 

conduct and the allegations, we make the following 

recommendations. Many of these recommendations contaip 

elements which have already been adopted by the Company.

As two central Company objectives, we recommend:

1. vigorous compliance with the letter of the law

and

2. the restoration and enhancement of the Company'i 

credibility.
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To achieve those objectives, we recommend |;he 

following.

1. Insuring Compliance

a. Employee Education. Employees at all levels 

the Company expressed a need for better education as

of

to
regulatory requirements. There is no systematic and ongo

ing educational program as to regulatory compliance on a 

Company-wide basis at this time. We suggest the followiig 

for consideration:

(1) Establish a regulatory education program especia.- 

ly tailored to all levels of Company employe(S 

from top management to equipment operators, 

this with professional media and educational ej( 

pertise to tailor the materials to the particulair 

needs of a given group. Such a program must bje 

kept simple and must be kept current.

(2) For key employees at both the operations level an( 

in any compliance position, institute both initia 

and periodic testing as to regulatory 

requirements.

b. Handling Site Compliance Issues. Our investiga

tion disclosed that technical compliance personnel at the 

sites were periodically overruled by the site business
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manager. At times, technical personnel claimed that thfere 

was a violation when there was none. At other times, the 

business manager chose to ignore the violation.

There must be a mechanism where site compliance 

disputes can be brought to corporate attention and quiccly 

resolved to assure compliance. While the Environmen :al 

Compliance Officer Program now underway addresses many of 

our concerns, we recommend the following;

(1) Establish compliance decision making teams at e ich 

site to be made up of the site manager, the s .te 

environmental compliance officer, and an attoriiey 

specially assigned to the site from corporate 

headquarters. (The attorney need not be physical

ly located at the site) . If the site manager and 

the environmental compliance officer cannot agr(ie, 

the dispute would be resolved by the attorney, i^ny 

member of the site team dissatisfied with a deci

sion could have the decision reviewed by a deci

sion team at corporate headquarters. Any decision 

on regulatory compliance at any site should be 

recorded on a log and the log should contain ley 

pertinent information as to the background of ifhe 

decision. The log should then be periodica] 

reviewed by corporate headquarters.

(2) Establish a rotating corporate level decision m4k- 

ing team available at all times to the sites
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assist the site decision teams in the absence 

disputes and to resolve disputes sent up from the 

site. This corporate level team should consist 

an executive from operations, an executive from 

environmental engineering or compliance, and 

attorney from the legal department.

(3) Establish a corporate hotline where any potentijal 

problems at a site would be brought to the immedi

ate attention of the corporate level decisibn 

team.

(4) Establish formal procedures whereby any action njst 

explicitly authorized by agency regulations is 

brought to the attention of the agency and written 

recorded approval is obtained from the agency pri

or to the action being taken. Examples of the 

need for such a procedure include: expired permi :j 

up for renewal, loads received over volume limitf; 

and out of specification loads. The Company 

seriously exposed by informal oral approval pro

cedures which are not recorded.

(5) All relevant compliance information including 

representative sample testing, permits, renewal 

dates and renewal actions, manifest transmittals 

receipt control information, special action o
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individual loads (i.e., out of specification 

loads) should be placed on a Company-wide compa- 

terized data base management system. Much of tie 

adverse publicity of past months resulted from tpp 

management's inability to respond rapidly to 

charges respecting loads coming into individual 

sites. This same data base management syst(im 

should also contain all site level and headquarter 

level environmental decision summaries a 

chronologies.

(6) As a general operating principle regulatory au

thorities should be informed as soon as possib].e 

about any environmental or regulatory concerns <t 

a site even if not required to do so by the lette r 

of the regulation, and a record should be kept cf 

the time of such notification. If there is a cir

cumstance where a suggestion is made to withhold 

any information, such a decision should only be 

made by the headquarter level environmental deci

sion team and should be explicitly approved by the 

chief executive officer.

(7) The Company should establish a separate office o 

corporate watchdog and troubleshooter. All emf 

ployees should be encouraged (with guarantees of 

confidentiality and job protection) to report any
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concerns regarding actual or potential violations 

if the employee is hesitant to report through no 

mal channels.

(8) All proposed off-site clean-up operations should 

be reviewed from the concept stage through complt 

tion by the headquarter level environmental deci 

sion team as well as legal and engineering staff.

2. Credibility

The key needs here are restoring the Company's credi 

bility with the regulatory agencies and the public. Thej 

must be assured that the Company's treatment and disposal 

operations are in complete compliance with regulatory re

quirements and are environmentally sound. Consistent with 

the goal of restored public and regulatory credibility we 

have the following recommendations.

a. Public Education And Dialogue. It is obvious that 

much of the public and media concern over hazardous waste 

comes from worry about environmental contamination coupled 

with a gross misunderstanding about the technical assump

tions and requirements of the existing regulatory program. 

We suggest a comprehensive and forthright public education 

program which openly discusses each of these areas in logi

cal progression.
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The Company ought to respond to each of the technical 

concerns of critics of hazardous waste disposal and explain 

how the Company has addressed these issues. Examples tf 

these issues include the question of liquids in hazardoijis 

waste landfills, organic wastes in hazardous waste land

fills, the characteristics and ability of soil and cr 

synthetic barriers to contain liquid wastes, the feasibili 

ty and drawbacks of alternative technologies such as in 

cineration, and the assumptions involved in siting haz 

ardous waste facilities.

This public education program must be professional bu 

not glossy. It must not be perceived as a "dog and pon 

show." It must hit the issues head on and aggressively and 

honestly communicate with the Company's critics in th<! 

media and the public.

We suggest that this educational program incorporate 

such communication tools as periodic and carefully planned 

national conferences; video productions; governmental and 

citizen group briefings; and literature.

Also of critical importance is the need for extensive 

and continuing dialogue between local citizens near dispo

sal and treatment facilities and Company management. There 

are some critics who are simply demagogues playing on peo

ple's fears. However, the great majority of citizens are 

legitimately concerned about health hazards and need com

munication with the Company to prevent unwarranted concern.
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b. Hydrogeologic And Process Safety, Perhaps tfie 

greatest community concern about land disposal sites is the 

question of groundwater safety. We know that the Compapy 

has already subjected its sites to intensive environment! 
scrutiny as part of the RCRA permit process. However, ^e 

believe that even more is needed to maximize publ 

confidence.
To insure a high level of public confidence we aie 

recommending that a panel of nationally respected geol^ 

gists, toxicologists, and related environmental experts 

assembled by the Company to review and evaluate each of t 

Company's existing and future hazardous waste treatment ar 

disposal sites for protection of the environment — partic 

ularly as to groundwater but also as to air and surfacje 

water protection.

This concept is already being implemented by t |e 

Company. The Company is developing an Environmental Study 

Task Force made up of nationally known experts in th 

fields relating to the safety of hazardous wast 

management. This task force will involve multiple expert^ 

in such fields as hydrogeology, toxicology, water treatmen 

and chemical processes.
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If the task force is made up of experts who possess 

both skill and credibility as to their environmental cdn- 

cern — and we believe it will be — its scientific deter

mination will go far in establishing a high level of pubmc 

confidence.

Karaganis, Gail & White, Ltd 
Attorneys at Law

September 15, 1983
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CONFIDENTIAL—PREPARED FOR POSSIBLE LITIGATION

PREFACE

This report has been prepared for, and at the request 

of Bergson, Borkland, Margolis, and Adler (BBMA) as part 

their internal investigation of operations and environmental 

contamination at the OLD hazardous waste disposal site op(>rated 

by Chemical Waste Management, Inc. (CWM) in Vickery, Ohio 

It is based on information supplied by BBMA, CWM and theii 

technical contractors, including Environmental Testing anc 

Certification Corporation (ETC), Environmental Research and 

Technology, Inc. (ERT), Colder Associates (Colder), and Weston, 

Inc. (Weston). As part of its standard practices, Clement 

Associates, Inc. (Clement) has attempted to verify the relia

bility of data supplied by BBMA, CWM and their contractors 

including review of sampling designs, analytical procedures 

and quality assurance data included in the contractors' reports.

In certain cases, Clement has suggested additional sampling 

or analytical work to fill gaps in data required for risk assess

ment. However, Clement did not take part in the design or 

execution of field studies, sample collection, or sample analyses. 

Thus, Clement makes no representation as to the completeness 

or accuracy of the data on which this report is based. Clenent’s 

responsibility is limited to the use of these data in prepai[ing 

a reasonable scientific assessment of the risks that might 

arise during and after various remedial options.
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PREFACE

This report has been prepared for, and at the request 

of Bergson, Borkland, Margolis, and Adler (BBMA) as part 

their internal investigation of operations and environment 

contamination at the OLD hazardous waste disposal site opefated 

by Chemical Waste Management, Inc. (CWM) in Vickery, Ohio.

It is based on information supplied by BBMA, CWM and their 

technical contractors, including Environmental Testing and 

Certification Corporation (ETC), Environmental Research and 

Technology, Inc. (ERT), Colder Associates (Colder), and Wesson, 

Inc. (Weston). As part of its standard practices, Clement 
Associates, Inc. (Clement) has attempted to verify the reli4” 

bility of data supplied by BBMA, CWM and their contractors, 

including review of sampling designs, analytical procedures 

and quality assurance data included in the contractors' reports. 

In certain cases, Clement has suggested additional sampling 

or analytical work to fill gaps in data required for risk as$ess- 

ment. However, Clement did not take part in the design or 

execution of field studies, sample collection, or sample analjyses, 

Thus, Clement makes no representation as to the completeness 

or accuracy of the data on which this report is based. Clemeht's 

responsibility is limited to the use of these data in preparing 

a reasonable scientific assessment of the risks that might 

arise during and after various remedial options.

i.
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Clement has specialized in the preparation of written 

assessments for toxic chemicals, and has conducted a numb4r 

of risk assessments for permitted uncontrolled hazardous vtaste 

sites. For this purpose Clement has developed special techniques 

of risk assessment to deal with specific problems that arise 

at hazardous waste sites. These techniques are described priefly 

in Section II of this report.



CONFIDENTIAL—PREPARED FOR POSSIBLE LITIGATION

SUMMARY

This report presents an assessment of possible risks |hat 

might result from the presence of PCBs and other chemicals 

at the OLD waste disposal site operated by Chemical Waste Manage

ment, Inc. (CWM) at Vickery, Ohio. It is based on chemical], 

hydrogeological, and other environmental data supplied by CWM 

and its technical consultants (see Appendix A), and upon tokico- 

logical data available to Clement Associates, Inc. (Clement). 

Assessment of risks is presented both for the present state 

of the site and for the conditions that would prevail under 

each of nine remedial options outlined by CWM in its presentation 

of July 28, 1983, to the Ohio EPA. Both long-term risks resjulting 

from chemical exposure and short-term risks arising during 

remedial work are considered.
Section II of this report summarizes and discusses proce

dures used for risk assessment at hazardous waste sites. Risk 

assessment for toxic chemicals involves three separate steps; 

exposure assessment, toxicity assessment, and risk assessment.

Each of these steps introduces a number of scientific uncertain

ties, even when extensive data on exposure and toxicity are 

available. In the case of hazardous waste sites, additional 

uncertainties are usually introduced by the multiplicity of 

chemicals present, multiple pathways of environmental transpoi 

and exposure, incomplete information about the nature and extent 

of chemical contamination, and the long time-scales for chemical
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migration. For these reasons, risk assessments for hazardous 

waste sites are rarely accurate to better than an order of 

magnitude, and semiquantitative or verbal characterizationii 

of the extent and magnitude of risk are often appropriate 

An approach is described which involves the identification 

of a limited number of chemicals of primary concern at eac 

site and the exploration of a limited number of exposure path

ways, using a "worst-case scenario" approach.

Section III of this report summarizes the toxicity of 

the chemicals of primary concern at the Vickery site. Primary 

attention is devoted to PCBs because of their presence at tlie 

site and their special regulatory status (Section IIIA). Tle 

toxicity of 14 other chemicals present in substantial quantities 

is summarized briefly, based on USEPA's Ambient Water Quality 

Criteria documents (Section IIIB). For each chemical, daily 

intakes are identified that correspond to very low carcinogelic 

risks and/or ample margins of safety for other types of risk 

(Figure 1 and Table 2) . These risks are placed in the conte;;t 

of upper low-level risks experienced in the general population 

(Table 3) .

Section IV of this report explores eight exposure scenar 

at the Vickery site and assesses in semiquantitative terms 

the risks associated with each. With the probable exception 

of exposure to volatile organic compounds (other than PCBs) 

volatilizing from the lagoons, risks resulting from long-term 

exposure to materials migrating from the site are judged to



I
I#

CONFIDENTIAL—PREPARED FOR POSSIBLE LITIGATION

be negligible or very low for all remedial options, includjing 

the no-action option. The most important risks under most 

options are short-term risks arising during the remedial wirk 

itself. This report explores several of these risks, incliding 

chemical exposures and operational accidents to remedial per

sonnel, on-site and off-site exposures to materials volatilizing 

during remedial excavation, and off-site traffic accidents.

For all options involving substantial off-site transportation, 

traffic accidents are judged to be the most important single 

source of risk arising from the site.

Table A presents a summary characterization of the risks 

judged likely to arise under each of the remedial options.

Risks resulting from chemical exposures and accidents arisimj 

during remedial work can probably be kept low by an effective 

safety plan, but cannot be eliminated altogether. However, 

these risks are similar under all remedial options and the 

bottom line of table A reflects only incremental risks associlated 

with each option. Under option 1, lA, IB, and 5, these increj 

mental risks are judged to be negligible or very low (i.e., 

there would be an adequate or greater margin-of-safety for 

all chemical exposures, and there would be no substantial off

site transportation). These options represent an improvement 

over the no-action options, for which there would probably 

be a less-than-adequate margin-of-safety resulting from exposujre 

to organic chemicals (other than PCBs) volatilizing from the 

lagoon. Options 2, 3, 4B, 4A, and 6 would involve large-scale
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TABLE A
CHARACTERIZATION‘S OF RISKS ARISING UNDER VARIOUS REMEDIAL 

OPTIONS AT THE VICKERY, OHIO, SITE

Type of 
Risk

NO
Action

Remedial Option

lA IB 2

Volatilization 
of PCBs from ponds

Surface water 
runoff of PCBs

Infiltration of 
PCBs into ground- 
water and transport 
off-site

Volatilization of 
other VOCs from 
ponds; on-site or 
off-site exposure

Exposure of remedial 
workers to PCBs*

Release of other 
VOCs during remedial 
work; on-site or 
off-site exposure*

On-site accidents*

Transportation
accidents

0

X

X X X X X X X X 

- - X XX XXX XX - XXXX

Overall
characterization

XX XXX XX - XXXX
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negligible (at least ample margin of safety);
0, very low (adequate margin of safety);
X, low (marginal margin of safety; 2-3 accidents expectedj) ;
XX, low-to-moderate (marginal to inadequate margin of saf(
6-7 accidents expected);
XXX, moderate (10-12 accidents expected; death possible);
XXXX, moderate-to-high (20-25 accidents expected; death likely).

*These risks are common to all remedial options and are expected 
to be minimized by a safety plan (see text); they are not included in the overall characterization, which classifies incrementjal 
risks associated with each option.

transportation of materials from the site for off-site disp(J)£ 

and would result in progressively increasing risk of injury, 

death, and chemical spills from off-site traffic accidents.

At the extreme, option 6 would involve nearly 5 million milejs 

of off-site transportation by heavy trucks and would statistic

ally be expected to result in 20-25 traffic accidents, a num 

of injuries, and probably at least one death; this option is 

categorized as giving rise to moderate-to-high risks.
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I. INTRODUCTION

This report presents a sununary of the possible risks tlhat 

might arise from the storage, treatment and disposal of certain 

chemicals at the OLD hazardous waste site operated by Chemical 
Waste Management, Inc. (CWM), at Vickery, Ohio. Primary atten

tion is devoted to risks that might be posed by polychlorinated 

biphenyls (PCBs), which have recently been found as contaminants 

of oils, sludges, and other substances at the site. Emphasis 

is placed on PCBs because of their special regulatory status 

under the Toxic Substances Control Act, which has led to the] 

design of specific remedial measures to contain, reduce, or 

eliminate the contamination of the environment with these matie- 

rials. Some attention is devoted to PCDD which has recently 

been found in trace quantities at the site (see Appendix D). 
Limited attention is paid to risks that might be posed by oth^r 

materials identified at the site, particularly volatile organ 

compounds that are found in association with PCBs and that 

would be affected by the remedial measures applied to PCBs.

To the extent possible, this report assesses the risks associajted 

with each of the nine remedial options proposed by CWM in its 

submission to the Ohio EPA dated 28 July, 1983, as well as 

with the situation that would arise if no further remedial 

actions were applied to the present contamination. The result: 

of this risk assessment have already been presented in schematijc 

summary form in Attachment B, Table 1, of CWM's submission
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of 28 July 1983. This report provides documentation and back

ground information for those summary characterizations of risk.

This report is in three main parts. The first is a bfief 

description of scientific procedures available for conduct; 

risk assessments at hazardous waste sites, and explains the 

limited precision attainable by such assessments. The secohd 

is a summary of toxicity data on PCBs and other contaminant 

identified at the OLD site. The third includes analyses of 

a number of scenarios for human exposure, and assesses the 

potential for exposure and risk arising under each scenario.l 

This section utilizes technical information supplied by othep 

contractors, including hydrogeological information developed 

by Colder Associates, chemical analyses of sludges and other 

materials by Environmental Testing and Certification Corporation, 

characterization of the site by CWM, and air monitoring by 

Environmental Resources and Technology, Inc. (see Appendix A 

for a list of primary information used). The report conclude! 

with a summary and tabulation of results. Certain technical 

parts of the risk assessments are presented in Appendices B 

and C to this report.
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II. METHODS FOR RISK ASSESSMENT AT HAZARDOUS WASTE S TES

A. General Methodology for Risk Assessment
Risk assessment for toxic chemicals follows a methodology 

which has now become fairly standardized. It involves three 

distinct steps: exposure assessment, hazard assessment, ard

risk assessment. In exposure assessment, data on the distribu

tion of the chemical in the environment are assembled, and 

pathways leading to human exposure are identified. The humkn 

population at risk of exposure is enumerated, and the distr.bu- 

tion and magnitude of exposures are calculated. The data ai e 

synthesized to yield a summary of the number and distributiqn 

of persons exposed to the chemical at different levels and 

frequencies. If sufficient data are available, the distribution 

of exposures may be formulated in statistical terms; more fre

quently, a limited number of high exposure groups may be identi

fied.

in hazard assessment, information on the toxicity of the 

chemical is assessed by means of critical review of toxicological 
and epidemiological studies. The toxic effects of most concern 

at low exposure levels are identified, and numerical dose-res])onse 

data are extracted from the studies under review. For toxic 

effects other than carcinogenesis, the lowest dose levels that 

cause adverse effects ("LOAELs") and the highest dose levels 

that cause no adverse effects ("NOAELs") are identified. For 

carcinogenesis, it is customary to assume that no absolute

8
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thresholds (NOAELS) may exist, and the data are fitted to mathe

matical models of dose-response relationships to estimate the 

probability of response per unit dose ("unit risk") at lo\^- 

dose levels.

In risk assessment, the exposure and hazard data are syn

thesized to estimate the extent and magnitude of risks to |the 

human population. For effects other than carcinogenesis, fmar- 

gins of safety" between expected exposure levels and NOAELji 

or LOAELs are calculated for different segments of the popila- 

tion. For carcinogenic effects, data on the distribution of 

exposures are combined with estimates of unit risk to yield 

estimates of the distribution of risk. A scientific risk a 

ment should include not only a description of the risks to 

the population but also a statement of the scientific uncertjain- 

ties in this description.
Interpretation of the results of a risk assessment involves 

not only scientific judgments about the probability of adver^ 

effects but policy judgments about the acceptability of low 

risks. As a scientific matter, estimates of risk at low expc|sure 

levels are subject to considerable uncertainty. For effects 

other than carcinogenesis, fairly large margins of safety are 

required before it can be concluded that population risks are 

low. This requirement for large margins of safety arises both 

because humans may be more sensitive to low doses of a chemicc 

than the animal species used in toxicity studies, and because 

the human population is variable, so that some individuals

isess-
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may be much more sensitive than others. However, the mag litude

of the margin of safety required in any specific case is a

matter for scientific judgment. Toxicologists usually retuire

at least a 100-fold margin of safety between a NOAEL established

in an animal species and human exposure levels, and in soms

circumstances a 1000-fold margin of safety may be required

before it can be stated with scientific confidence that risks

are very low. For carcinogenic effects, extrapolation of cose-
response data to predict risk levels smaller than 10“^ (1 in 

—41,000) or 10 (1 in 10,000) is scientifically tenuous. Ho|wever,
individual risk levels of 10“^ (1 in 100,000) or even 10~®

(1 in 1,000,000) are usually of concern to the public and td) 

the policymaker, especially when substantial numbers of people 

are exposed. To overcome this policy dilemma, scientists usually 

extend their risk models to predict risk levels as low as 10 

or 10“®, incorporating "conservative" assumptions to avoid 

underestimating risks. However, the consequence of this coni^er- 

vatism is that standard procedures overestimate risk by an 

unknown (but potentially large) factor. The uncertainties 

in hazard assessment are usually compounded by uncertainties 

in exposure assessment, and by variability in exposure among 

different segments of the population.

B. Specific Problems Arising at Hazardous Waste Sites

Risk assessments for exposure to chemicals at hazardous 

waste sites are subject to a number of additional uncertaintiejs, 

primarily arising from complexities in exposure assessment.

h5
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In most cases, a number of different chemicals are present: 

at the site. Their quantities, distribution, and even their 

identities are usually unknown at the outset and have to be 

estimated from a limited number of sample measurements. It 

is now recognized that no hazardous waste site is totally secure, 

and a large number of environmental pathways by which chem^cals 

may migrate from the site may have to be considered. However, 
since migration is often very slow, it is rarely possible tjp 

measure the exposure of off-site populations directly, and 

it is necessary to rely on models of chemical migration. Con

structing such models requires knowledge of the characteristics 

of the chemicals and of the local environment (soils, grounc- 

water, surface water, etc.) that is rarely available in suffi
cient detail for precise modelling. Although models sometimes 

can pinpoint the need for additional monitoring data (e.g., 

when calculations of volatilization rates suggest that conceii- 

trations of chemicals in air may be high enough to be of con

cern) , the long time-scale of many hydrogeological processes 

means that models of transport in groundwater are often prac
tically unverifiable. For these reasons, assessments of exposure 

to chemicals migrating from hazardous waste sites are rarely 

accurate to better than order of magnitude. Unless precise 

monitoring data are available in a specific case, it is usuallj; 

a waste of resources to develop elaborate models of exposure 

and risk, and it is scientifically misleading to present the
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results as though they were precise and accurate predicti(|>ns 

of exposure and risk.

C. Procedures Used in the Report

The general procedures for risk assessment used in th 

report have been developed by scientists and engineers at Clement 

from experience at a number of hazardous waste sites. Fir^t, 

we review the information available on the chemicals presei^t 

at the site and develop a short list of those giving rise tio 

the greatest concern, on the basis of quantities present, tpx- 

icity, and propensity for migration leading to significant 

exposure. (In the case of Vickery, PCBs were prespecified 

for primary attention because of their special regulatory status 

under the Toxic Substances Control Act, but we identified 1^ 

other chemicals for attention based on their presence at the 

site in substantial quantities and their toxicity (Table 2).) 

Second, we review information on the disposition of the chem|icals 

at the site, and on engineering, hydrogeological, and other 

factors that determine the potential for these chemicals to 

migrate through or away from the site. Instead of attemptinc 

to construct detailed models of the transport of all chemicals 

by all possible pathways, we identify a limited number of path

ways for specific attention. (In the case of Vickery, we iden

tified volatilization and groundwater infiltration as the pat i- 

ways of primary concern, but also recognized that the potentiiil 

for surface water runoff had not been fully investigated and 

recommended additional sampling to verify its lack of importanlce.)
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Third, for each transport pathway so identified, we develop 

scenarios under which the greatest exposure to human populations 

might result, and construct simplified models of transpori; 

and exposure for each. (In the case of Vickery, we const!ucted 

four scenarios for exposure, excluded two of them as unimportant 

on the basis of monitoring data, and developed simplified models 

for the other two.) Fourth, we combine exposure predictiois 

from the simplified models with information on the size and 

distribution of populations at risk. (In the case of Vickery, 

we consider the workers on-site and the scattered populaticn 

residing within 5 km of the site to be the primary groups at 

risk from exposure to airborne emissions.) Fifth, we review 

the remedial options under consideration for the site and eval

uate the degree to which risks calculated for each scenario 

would be reduced (or increased) under each remedial option. 

Finally, we consider short-term risks that arise during, anc 

as a result of, the remedial work.

Each of the steps listed above is highly site-specific 

and is usually limited more or less severely by the nature 

of the data available. The risks identified and estimated 

in each section of the assessment are not only subject to sub

stantial scientific uncertainty, but also vary widely in nature 

and extent. For example, some risks may be of acute chemicalj 

exposure or mechanical accident to remedial workers; others 

may be expressed as a less-than-adequate margin of safety for 

a limited group of on-site workers or off-site residents; and
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,-6 or

On

others may be expressed as a possible cancer risk of 10 

10”^ to another group of persons. Overall characterizati< 

of the risks posed by the site under various remedial options 

involves weighing short-term risks against long-term risks, 

very uncertain risks against less uncertain risks, and risics 

to occupationally exposed workers against risks to third parties 

We regard it as impossible to derive a single numerical char

acterization of the nature and magnitude of the risks posec 

by a site. Instead, we give a verbal characterization of the 

risks arising under each exposure scenario ("negligible," "Low," 

"moderate-to-high," etc.) and an overall characterization of 

the risks posed by the site in the same terms. Since these 

characterizations involve some subjective judgment, we present 

them separately for each type of exposure, so that policymakers 

who are inclined to assign different relative weights to them 

can do so. For example, at the Vickery site, it is our judgment 

that long-term risks resulting from chemical exposures are 

small and uncertain, whereas short-term risks arising from 

remedial work under some remedial options are both larger anc 

more certain to occur. However, for those who may disagree 

with either of these judgments, our assessment of risks of 

different types is disaggregated in Table 5, and its basis 

is explained in the text of Sections III and IV of this report!.
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III. TOXICITY OF PCBS AND OTHER CHEMICALS 
IDENTIFIED AT THE OLD SITE

A. Toxicity Assessment for PCBs

The toxicity of PCBs is evaluated in this section, which 

includes a survey of the literature, consideration of the cif- 

ficulties of such evaluations, a review of key studies, and 

a discussion of limitations to such studies. Margins of safEety 

are considered in the final segment of this section.

1. Literature Survey

Scientific data on the toxicity of PCBs and of their con

taminants and related compounds have been reviewed in many 

papers, books, and scientific reports. The reference list 

includes 25 of these scientific reviews published between 19|72 

and 1983. We have reviewed most of the available scientific 

information summarized in these reviews and published in recent 

scientific journals. The scientific literature on the toxici1 

of PCBs is voluminous and complex, and a wide variety of toxic 

effects has been documented in studies of varying quality and 

conclusiveness. Appendix B to this report summarizes the tox 

icity studies which we judge to be the most relevant to assessing 

the possible hazards posed by the current contamination of 

the OLD site with PCBS.

Data on effects of PCBs in humans are derived from three 

main sources.



I
!• CONFIDENTIAL--PREPARED FOR POSSIBLE LITIGATION

o In studies of workers exposed to relatively high Ijvels'^ 
of PCBS in the workplace, the most consistent effe :t 
reported is a skin disease known as chloracne. Ot ler 
effects reported less consistently or less frequen :ly 
include induction of hepatic microsomal enzymes, oi her 
changes in liver function, neurological and behavioral 
symptoms, digestive disturbances, eye irritation, «nd 
respiratory impairment (NIOSH 1977, Warshaw et al. 1979). 
Three studies have suggested possible excess frequencies 
of cancer in exposed workers (Bahn et al. 1976, Brcwn 
and Jones 1981, Bertazzi et al. 1981), but these studies 
were limited by small sample sizes, were mutually in
consistent, and are not generally regarded as conclusive.

o Two incidents have been reported in which large numbers 
of people were poisoned by consumption of cooking oil contaminated with PCBs and with their thermal decom]^- 
sition products. These incidents took place in Japan, 
where the disease is known as "Yusho" (Kuratsune et al. 
1972, 1976), and in Taiwan (Chang et al. 1980). Th( 
symptoms included long-lasting skin lesions similar 
to those observed in chloracne, but also included at 
normal pigmentation of the skin, menstrual disorders 
liver damage, neurobehavioral impairment, minor birtlh 
abnormalities, respiratory symptoms, and immunologiqal 
impairment.

o In the general population, exposure to PCBs (as meas^ired 
indirectly by residues of PCBs in the blood or body 
fat) has been statistically correlated with elevated 
blood pressure (Kreiss et al. 1981), elevated levels 
of liver enzymes and serum triglycerides (Baker et 
1980), premature births (Wassermann et al. 1982), missed 
abortions (Bercovici et al. 1980), and various types 
of cancer (Unger and Olsen 1980). However, these effects 
were also associated with exposure to DDE and other 
chemicals, and the results are ambiguous.

Experimental studies in animals have revealed a wide spec

trum of adverse effects of PCBs when administered under appro

priate conditions. Some of these effects are closely parallel 
to effects observed in humans. For example, PCBs induce hepatic 

microsomal enzymes in a number of animal species, and cause

•High" occupational levels are 200-2000 yg/m’’ plus skin contact.
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skin lesions in rhesus monkeys that closely resemble thosel 

observed in human chloracne. Some effects observed in animals, 

such as immunosuppression and gastric lesions, have been reported 

only infrequently or equivocally in humans. Other effects 

have not been observed in humans, such as the induction of 

birth defects in dogs and swine. Several studies have indibated 

that PCBs can cause or enhance the induction of liver cance) 

in rats and mice.

2. Problems in Hazard Assessment
Assessment of the hazards posed by PCBs is made very ccjmplex 

by a number of factors.
o PCBS are complex mixtures and a number of commercial! 

products have been sold and used which varied substaj 
tially in composition. It has long been known that 
these products differ in toxicity to at least a mode] 
degree. Some of the most serious toxic effects in 
animals (e.g., reproductive impairment in rhesus mon) 
and liver cancer in rats) have been demonstrated onl^ 
in experiments with mixtures (Aroclors 1248 and 1260)| 
that were never used commercially in large quantities

o PCBs are subject to contamination by highly toxic im-l
purities, of which the most important are polychlorinjated 
dibenzofurans (CDFs). These impurities were present 
at only trace quantities (1-5 ppm) in the commercial! 
pure PCB mixtures, but can be formed in service under 
certain conditions involving high temperature and the 
presence of oxygen. There is little doubt that the 
high toxicity of the PCB mixtures in the "Yusho" inci
dents in Japan and Taiwan was due primarily to CDFs 
formed in service in this way.

o The results of studies with PCBs, especially in exposejd 
human populations, have often been inconsistent, and 
some positive results have not been confirmed when 
the studies were repeated under similar conditions.

o Some studies have been of poor quality and can be ac
corded little weight in hazard assessment.
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o The effects of PCBs often appear widely different tn 
different species of animals. For example, species 
such as the mink and the rhesus monkey appear to b<> 
extremely sensitive to certain PCB mixtures, where;is the more conventional test species such as rats, m^ce, 
and dogs appear much less sensitive.

o The human studies have been limited in scope and dulra- 
tion, and they have not yielded conclusive evidence about the potential of PCBs to cause reproductive i|n- 
pairments or cancer in exposed populations.

For these reasons, selection of scientific studies to 

serve as the basis for risk assessment for PCBs and CDFs is 

unusually difficult. On the one hand, it can be argued that 

studies in animals provide evidence for serious toxic effectls 

at very low exposure levels. In particular, the toxic effects 

observed in rhesus monkeys are parallel to those in humans 

exposed to PCBs either in the workplace (chloracne) or via 

contaminated food (Yusho). Studies in rhesus monkeys have 

revealed serious effects on reproduction and neurobehavioral 

development at low exposure levels. On the other hand, it 

can be argued that chloracne and Yusho are probably caused 

primarily by CDFs, that the monkeys were exposed to a mixture 

(Aroclor 1248) to which there has been very little human expo

sure, that reproductive and neurobehavioral effects were not 

reported in Yusho victims, and that more conventional test 

animal species have not shown significant effects at low exposilire 

levels. With reference to human studies, it can be argued 

that studies of workers exposed to PCB mixtures made in the 

United States have not unequivocally shown significant effects.
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except for chloracne at high exposure levels and inconsistjent 

effects on liver function.

These arguments have been used by Ecology and Environihent 

(1981) and Drill et al. (1982) to support the conclusion that 

risks posed by PCBs at low levels in the environment are insig

nificant. However, this conclusion has not yet been adopt« 

as a consensus view by other scientific reviewers or by regb- 

latory agencies such as the U.S. Environmental Protection Agency 

(USEPA 1980). Pending resolution of this scientific debate 

for the purposes of this risk assessment we place weight on 

the scientific studies that suggest that PCBs may be toxic 

at low exposure levels. However, we recognize that the relebance 

of these studies has been questioned and that our assessment! 

may be unduly conservative.

To serve as the basis of our risk assessment, we have 

selected three types of toxic effect of PCBs that are judged 

most likely to be relevant at low exposure levels. (Appendixj C 

explains why other types of toxic effect are considered less 

relevant). The following section summarizes data on these 

toxic effects, and assesses their importance at low dose levels. 

3. Assessment of Key Studies

a. Chloracne

Chloracne is a disfiguring skin disease that has been 

associated with exposure to PCBs, both in the workplace (NIOSH 

1977) and through accidental contamination of food (Kuratsune 

1972, 1975; Chung et al. 1980). The incidents of food contamiria-
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tion are complicated by the presence of high levels of CDF5 

and other contaminants, so the following assessment is bas4d 

on dose-response data obtained through studies of workplace 

exposure to relatively uncontaminated PCBs.

NIOSH (1977) reviewed the data on the occurrence of chlor- 

acne in workers exposed to PCBs, and concluded that chloracie 

was generally associated with PCB concentrations in the blood 

of 200 ppb or greater. Fischbein et al. (1979) reported a liigh 

incidence (45-55%) of skin lesions (not limited to chloracn4) 

in workers in a capacitor manufacturing plant whose average 

plasma concentration of PCBs was 172 ppb. Because of wide 

variability in blood concentrations and uncertainty in diagnbsis, 

these and other reports on occupational exposure do not clea::ly 

specify a no-observed-adverse-effect-level (NOAEL) for chlor^cne. 

However, Humphrey (1977) reported no significant increase in 

skin disorders in groups of people exposed to PCBs via fish, 

with mean blood levels of PCBs ranging from 46 to 82 ppb, and 

individual levels ranging up to 366 ppb. Recognizing the possi
bility that chloracne may be caused primarily by CDFs, we wilj 

use these data as the basis for the assumption that 80 ppb 

in the blood is a NOAEL for skin effects of PCBs in healthy 

adults exposed to environmental residues of PCBs. This figur< 

is selected as the highest average level for a group of peoplej 

with no overtly detectable effects.

This blood concentration can be converted to equivalent 

PCB intake, using the results of the study by Humphrey (1977),
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which indicated that a blood concentration of 58 pg/liter 4;or- 

responded to an average daily intake of about 130 yg/day.

Assuming that the relationship between intake and blood PCI 
level is linear, an average daily intake of PCBs of about 1|80 yg 

(80 X 130/58) would be a NOAEL.

b. Reproductive and Neurobehavioral Effects 

Allen and his coworkers have reported a series of studies 

of the effects of PCBs (Aroclor 1248) on the health and repi:o- 

ductive performance of rhesus monkeys (Allen et al. 1975, l!i79; 

Bowman et al. 1978, 1981). At relatively high concentratiors 

in the diet (10 and 5 ppm), PCBs severely impaired reproduction, 

and the few infants who were born alive showed signs of poispn- 

ing, some of which closely resembled the signs of chloracne 

in man. Similar (but less severe) effects were observed in 

monkeys exposed to PCBs at 1 and 0.5 ppm on the diet. In th< 

most recent study (Bowman et al. 1981), monkeys exposed to 

PCBs at 0.5 ppm in the diet for 3 days per week throughout 

pregnancy and nursing bred more or less normally, but the inflants 

were underweight at birth, developed minor signs of poisoning] 

(hyperpigmentation of skin) during the nursing period, were 

hyperactive and showed impaired learning ability when tested 

at 6 months of age. This average dietary concentration of 

0.21 ppm is the lowest dose level at which significant adverse 

effects of PCBs have been reported in experimental animals.

This dietary concentration is equivalent to a daily dose of
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0.011 mg/kg body weight/day in the monkeys, which would cor

respond to a daily intake of about 700 yg/day in adult humans.

c. Carcinogenic Effects in Animals

Several studies have shown that PCBs are carcinogenic 

in rats and mice, causing increased incidence of liver tumcl 

when administered to the animals at high levels in the diet 

for most or all of their lifetimes. However, only two of tie 

studies were conducted systematically enough to serve as th^ 

basis for risk assessment. In a study by Kimbrough et al.

(1975) , lifetime exposure of rats to a diet containing 100 jjpm 

Aroclor 1260 led to a high incidence (26/184 or 14.3%) of 

carcinomas of the liver, and a very high incidence (144/184 

or 78.3%) of neoplastic nodules. In a smaller study by the 

National Cancer Institute (1978), lifetime exposure of rats 

to a dietary concentration of 100 ppm Aroclor 1254 led to a 

much smaller incidence of liver tumors (2/48 carcinomas and 

3/48 neoplastic nodules or adenomas, pooling data for males 

and females). Although the differences in tumor frequency 

between the two experiments are large, the biological difference 

is less important, because the rats in the NCI study also had 

a high incidence of "hyperplastic nodules," a condition regarc^ed 

by many pathologists as an earlier stage in the development 

of liver tumors. Thus, the main difference appears to have 

been that tumors developed more rapidly in the Kimbrough exper

iment than in the NCI experiment.
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Several writers have used the data of Kimbrough et al.

(1975) as the basis for low dose risk assessment. The most 

comprehensive assessment was that of Crump and Masterman fll979), 

who calculated that a dietary concentration of 6.9 ppb would 

correspond to a lifetime excess risk of 10”^ (1 in 100,000b 

for hepatocellular carcinomas, and that a dietary concentration
i —of 0.63 ppb would correspond to a lifetime excess risk of 10 

for neoplastic nodules. If it is assumed that humans woulc 

respond similarly at the same dietary concentrations, then 

a lifetime excess risk of lO”^ would correspond to daily injtakes 

of about 10 ug and 1 ug, respectively.^

It should be emphasized that these estimates of possib] 

carcinogenic risk are tenuous. They involve extrapolation 

from an effect observed in rats at a very high dose level to 

predict effects in humans at doses 100,000 times smaller. 

Although this extrapolation follows EPA's current procedures 

for carcinogenic risk assessment, these procedures are inten<^ed 

to be conservative, and are currently under review. PCBs ar 

known to act by "promoting" the effects of other carcinogens 

(Nishizumi 1976, 1979, Preston et al. 1981). However, these 

effects have been studied only at high doses, and there are 

no accepted procedures for risk assessment in these circum

stances. Some recent writers have proposed that thresholds

^Similar results were presented by NAS (1977) and EPA (1980). 
The results are sensitive to the assumption that is made abouti 
the way in which doses should be scaled between species (Nisbe) 
1981), but the assumption made in the text conforms to EPA's 
current practice.
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exist for the action of cancer promoters and that safe levels 

of exposure can be established by applying a margin of safety 

to a no-observed-effect-level. However, this approach car not 

yet be applied to PCBs because no experiment has been conducted 

to establish a NOAEL for cancer promotion.

4. Limitations of the Studies

Table 1 summarizes the three types of toxic effects tliat

are considered in our risk assessment. The column headed ' Com

ments" indicates that each of the three sets of data has substan

tial limitations and that there are several reasons to question 

their direct applicability to prediction of human risks. Nsver- 

theless, they include the best-documented subchronic effect 

in humans and the two effects of greatest concern that have 

been reported in experimental animals. For these reasons we 

use them as the basis for risk assessment, while emphasizing 

that the limitations pointed out in Table 1 may lead to over 

estimation of risks.

5. Margins of Safety

For each of the three types of toxic effect considered 

in this risk assessment, some information is available on dos[e- 

response relationships. That is, for at least one level of 

dosage, effects have been measured in animals or humans under 

conditions of prolonged exposure. Accordingly, for any hypothe

tical situation in which humans would be exposed for long per o 

to lower levels of PCBs, "margins of safety" can be calculated.
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TABLE 1

TOXIC EFFECTS CONSIDERED IN RISK ASSESSMENT

Effect

Choracne

Occupational skin 
disease, liver and 
neurobehavioral 
symptoms in some 
cases

Dose-Response Data

Associated with blood 
levels over 200 ppb; 
no effects in groups 
with 46-82 ppb

Commer

Reported e 
variable; 
fleet misd 
and effects

:fects 
;[\ay re- 
agnosis 
of CDFs;

Reproductive Impairment

Failure to conceive, 
skin lesions, re
tarded development, 
learning deficits

Minor effects at low
est dose tested, about 
11 ug/kg/day to mothers

not necessarily the 
most sensilive in
dicator of long-term 
exposure tq PCBs

Demonstrate 3 only 
in rhesus monkeys; 
other species less sensitive 1 
Demonstrateq only
with Arocloi 
possible rol 
CDFs; small

Cancer Induction

Liver cancer in rats 
in one good and sev
eral unsatisfactory 
experiments; negative 
or marginal effects 
in others

1248; 
e of 
sample

Tested only at very 
high dose, 100 ppm 
in diet or about 
8 mg/kg/day

Demonstrated only 
with Aroclor 1260; 
weak or equiyocal 
effects with 
Aroclor 1254; 
primarily carreer 
promoter
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Figure 1 presents a graphic description of the relation

ship between levels of intake and margins of safety. The left- 

hand column indicates (on a logarithmic scale) daily intakes 

of PCBs in yg/day and indicates the equivalent long-term average 

intake levels at which toxic effects have been observed. The 

middle column characterizes the margin of safety at various 

lower dose levels. For example, an average daily intake ot 

about 100 yg/day would be slightly greater than half the no

observed-effect level (NOAEL) for chloracne, and about one- 

seventh that caused adverse effects in monkeys. These marc ins 

of safety would normally be considered inadequate, because 

they would not allow sufficiently for variations in sensitivity 

within the human population, and for differences in sensitivity 

between human and animal species. On the other hand, an av(»rage 

daily intake of about 1 yg/day would be about 1/180 times tie 

NOAEL for chloracne, and about 1/700 times the lowest observe( 

effect level in monkeys. These margins of safety would ordin
arily be considered adequate to ensure safety to exposed popj- 

ulations, even under conditions of long-term exposure. If 

average daily intakes were kept below 1 yg/day, the margins 

of safety for these effects would ordinarily be considered 

at least ample.

The right hand column in Figure 1 shows conservative esti

mates of the possible cancer risks that might result from Ion 

term (lifetime) intake of PCBs at the indicated rate. For 

example, continuous ingestion of 1 yg/day of PCBs throughout
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life might, under the assumptions of the calculations, lekd 

to cancer risks in the range of 10“® and 10”^ (1-10 per m .llion). 

For the reasons explained above, these estimates are tenuous 

and are designed to be conservative.

The risk assessments illustrated in Figure 1 are made 

specifically for continuous intake of PCBs for long periods 

(lifetime intake for cancer risks, exposure for months or years 

for other types of effect). If exposure is for short periods 

or is intermittent, margins of safety would be correspondingly 

higher.

B. Toxicity of Other Contaminants

In addition to PCBs, several other priority pollutants 

have been detected in the sludges and aqueous layers of the 

ponds at the OLD site. Since these chemicals are found in 

association with PCBs and will be subjected to the same remejdial 

actions, we have considered briefly the potential for human 

exposure and health risks that may arise from their presence 

(see Sections IV D and IV F below). However, since these chem

icals are not the primary subject of this risk assessment, 

we have relied on secondary sources for toxicity assessment. 
Specifically, we have utilized the Water Quality Criteria Docu

ments for these pollutants as issued by EPA in 1980. These 

documents included detailed reviews of toxicity information 

available at that time and risk assessments for both carcinogelnic 

and noncarcinogenic effects.
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The pollutants identified in substantial quantities ^t 

the site are the following:

Toluene 

Ethylbenzene 

Chloromethane 

Dichloromethane 

Chloroform 

Carbon tetrachloride 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Trichloroethylene 

Tetrachloroethylene 

Chlorobenzene 

o-Dich1orobenzene 

m-Dichlorobenzene 

p-Dichlorobenzene

Table 2 lists for each of these chemicals the water quality 

criteria numbers calculated by EPA, and the corresponding dajily 

intakes by an average person. For carcinogenic chemicals, 

these intakes are intended to represent an exposure level th4t, 

under conservative assumptions, would not lead to a lifetime 

risk of cancer greater than 10”^ (1 in 100,000). To place 

this risk level in perspective, the workforce at the OLD site 

incudes 55 workers, and about 850 other persons who live within 

about 5 km of the site. Assuming long-term exposure for all 
these persons, a life-time risk of 10”^ for each person would
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TABLE 2

CRITERIA NUMBERS AND DAILY INTAKES FOR 13 CHEMICALS FOUND AT THE OLD SITE^

Chemical

Carcinogenic Effects

Water Quality_ Criterion (10~^ Risk) 
(Vig/liter)

Corresponding 
Daily Intake 
(yg/day)

Noncarcinogenic Effects

Water Quality 
Criterion 
(yg/liter)

Corresponding 
Daily Intake 
(pg/day)

Ethylbenzene 

Chloromethane 

Dichloromethane 

Chloroform

u> Carbon tetrachloride
o

1,2-Dichloroethane

1,1,1-Trichloroethane
Trichloroethylene^

Tetrachloroethylene

Chlorobenzene

o-Dichlorobenzene

m-Dichlorobenzene

p-Dichlorobenzene

1.90

4.0 

9.4

27

8.0

3.85

8.5

18.9

55.9 

17.6

1,400-8,500

7,500

12,400

18,400

18,300

20

400

400

400

1,600-9,500

7,500

24,800

37,500

38,000

41.3

945

945

_M5-----

3An Ambi-enL WdL^ Criterion was not formulated by EPA for toluene, but the toxicity of this chemical 
is low and comparable to that of ethylbenzene (NAS 1980) .

*^A criterion for noncarcinogenic effects is also given because the study used as a basis for the 

criterion for carcinogenic effects had several major technical problems which make the results subject 
to question. This latter criterion, however, was the one recommended by EPA in 1980.
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correspond to a probability of about 9 x 10”^ (less than 

in 100) that one excess cancer would occur in this population 

over a 70-year period. For the average person in the U.S. popu

lation, the probability of dying of cancer is about 0.24 (1 

in 4); an excess lifetime risk of 10~^ would increase this 

by a factor of 1/24,000 (0.004%). Table 3 lists the lifetime 

risk of death from a number of causes. The lifetime risk of 

lO”^ is about one-third of that of being killed by lightnirig, 

and is similar to the excess risk imposed by driving a car 

for about 20 minutes, or by smoking one cigarette every 3 yjears. 

For noncarcinogenic chemicals, the intakes listed in Table 

are intended to provide an adequate margin of safety below 

the lowest levels reported to cause toxic effects in humans 

or animals. For the purposes of this report, we assume thal 

the rates of intake tabulated in Table 2 would correspond tc 

an adequate margin of safety for long-term exposure to these 

chemicals. For PCBs, an adequate margin of safety for noncarcin
ogenic effects corresponds to a lifetime risk of lO”^ or less 

for carcinogenic effects (Figure 1). For other chemicals,

Gaylor (1983) has shown that the procedures used to establisl: 

an adequate margin of safety would generally ensure that canqer 

risks would be less than 10”^. Thus, although there is no 

exact correspondence between the numbers obtained by the two 

procedures, the intakes listed in Table 2 may be somewhat mor^ 

protective for carcinogenic effects than for noncarcinogenic 

effects.
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TABLE 3

LIFETIME RISKS OF DEATH FROM VARIOUS CAUSES 
IN THE GENERAL U.S. POPULATION

Cause of Death Risk Over Lifetime of 70 Years

Vaccination for small pox 
(once in a lifetime)

3.0 X 10"®

Lightning 2.8x10"®

Nuclear power 3.2x10"®

Home appliance 3.5x10"®

Natural disaster 7.0x10"®

Airplane accident 
(1 transcontinental flight/year)

2.1x10"'^

Electrocution 3.5x10"'^

Medical X-rays 7.0x10"^

Accidental poisoning 9.1x10"^

Risk of cancer, not necessarily of death 

SOURCES: Fischhoff et al. 1982 and Wilson 1978
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IV. EXPOSURE SCENARIOS AND RISK ASSESSMENT

A. Transport of PCBs in Air
The first exposure scenario to be explored is the volatil

ization of PCBs from the ponds or other contaminated areas 

at the site, leading to exposure via inhalation of workers 

on-site or of persons in the general population resident down

wind. The potential for such exposure has been investigat<‘d 

directly by ERT, who collected three series of ambient air 

samples for analysis for PCBs. The first series of samples 

was collected at five sites around the perimeter of the OLE 

facility and utilized polyurethane foam adsorbents (USEPA's 

recommended method). Five or six samples were collected at 

each site. PCBs were not detected in any sample at detection 

limits between 0.05 and 0.1 yg/m^ (ERT draft report of April 

22, 1983). The second series of samples utilized personal 

monitors carried by workers at the facility with Florisil an3 

polyurethane foam adsorbents (NIOSH method P&CAM 253). Prior 

to the initiation of remedial work, two personal monitor sam])les 

and three area samples were collected from the skimming and 

oil recovery areas. PCBs were not detected in any sample at 

detection limits of about 0.15 yg/m^ (ERT letter of May 26,

1983) . The third series of area samples was collected at six 

sites around and downwind of the facility and also utilized 

NIOSH method P&CAM 253. PCBs were not detected in any sample 

at detection limits of about 0.5 yg/m^ (ERT report of July 1983).
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Assuming typical breathing rates (not exceeding 10 m*/person 

during an 8-hour workday, or 20 mVperson during a 24-hour 

period), these data suggest upper limits of 1.5-5 yg/day f3r 

intake of PCBs by inhalation for workers on site, 1-2 yg/d iy 

for persons at the fenceline, and progressively less for p(>rsons 

at increasing distances from the facility. Since PCBs were 

not detected in any sample, it is unlikely that actual intakes 

would approach these figures, which are based on the detection 

limits for the analytical methods. Accordingly, we concludj 

that risks resulting from exposure by inhalation under presi^nt 

conditions would be negligible. Under all remedial options, 

the potential for volatilization losses would be reduced, piiob- 

ably by several orders of magnitude, since PCBs would be renoved 

from surface layers, fixed in a solid matrix, and/or removed 

from the site. (Transitorv exposures by inhalation during 

remedial work will be considered in Scenario E).

B. Transport of PCBs in Surface Water

The second exposure scenario to be explored is the transport 
of PCBs off-site in surface water runoff, with subsequent expjo- 

sure to consumers of fish downstream. PCBs were detected at 

trace levels (22 ppb) in one water sample from a stormwater 

retention ditch on the site in ETC's Phase III sampling. How
ever, this ditch does not drain off-site, and all surface wat^r 

runoff from potentially contaminated areas of the site either 

will be analyzed for PCBs prior to discharge or will be collec|ted 

and pumped into the lagoons. To investigate the possibility
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that PCBs from the site might nevertheless have migrated i ito 

off-site surface water, samples were collected from the th* 

two principal surface water channels drying the vicinity of 

the site. Raccoon Creek and Little Raccoon Creek. PCBs weie 

not detected (detection limit, 10 ppb) in water samples taken 

downstream from the site in either creek (ETC's Phase VI).

To improve the sensitivity of this result, samples of water 

and sediment were taken in water and sediment in Raccoon Crjek 

in July 1983; again PCBs were not detected in any sample at 

a detection limit of 10 ppb (ETC's Phase VIII). The most s;g- 

nificant of these negative findings was in sediment immediately 

downstream from the site. Since PCBs are usually partitioned 

between sediments and water in a ratio of 10,000:1 or more, 

this indicates that PCB levels in the water of Raccoon Creek 

are unlikely to exceed about 1 ppt (parts per trillion) . Ev(>n 

if present at this level, PCBs would be diluted downstream 

as the creek flowed into larger bodies of water and would po^e 

a negligible risk to downstream consumers of fish.

C. Transport of PCBs in Groundwater

The third scenario for human exposure to PCBs migrating 

from the site is the possibility that PCBs might move through 

the soil in percolating groundwater, leading to human exposure 

either to water pumped from subsurface aquifers, or to surface 

waters downstream. Although the site is favorably situated 

on top of a 38-foot layer of relatively impervious clay, there 

is a theoretical possibility that PCBs will slowly migrate
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downwards to the underlying aquifer, or horizontally thoug i 
surficial soil layers to contaminate surface waters downgridient. 

These possibilities will be explored semiquantitatively in 

this section.

We note, first, that PCBs in the existing lagoons are 

found primarily in oily sludges. Although the partition coeffi

cient for PCBs between these sludges and the aqueous phase 

in the lagoons has not been measured, it is likely to be at 

least 10® (reflecting the low solubility of PCBs in water, 

of the order of 50 ppb). Thus, with high concentrations of 

PCBs in the sludges of the order of 50-200 ppm, it is unlikely 

that the initial concentrations of PCBs in water percolating 

into the clay would exceed 0.1 ppb (100 parts per trillion).

Even if undiluted, such a concentration would pose negligible 

risk to human health, since a person drinking 2 liters of wat4r 

containing 0.1 ppb of PCBs per day would ingest only 0.2 yg/da|y. 

PCBs at such a concentration would only be of concern if they 

migrated into surface water and were reconcentrated in fish.

We note, second, that there is evidence that sulfuric 

acid in the lagoons has reacted with materials in the clay 

lining to form a highly impervious layer of calcium sulfate 

(gypsum). Although this layer is expected to retard percolatiok 

from the lagoons into the unaltered clays, we have no information 

on its characteristics and therefore have not considered it 

in our models. This is appropriate for the situation arising 

under some of the remedial options, in which the gypsum layer
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would be at least partly broken up. However, for the unrenedied 

situation, the omission of the impervious layer from our models 

will lead to substantial overestimation of the potential f^r 

migration.

The potential for downward migration of aqueous-phase

materials from the site has already been calculated by Goldbr

Associates (Exhibit III to CWM's presentation of July 28, 1983).

Using the measured vertical hydraulic gradient of 0.33 (12'/’36')»
—8the vertical permeability of the clay of 2x10 cm/s (averagje 

of laboratory measurements), and an assumed porosity of 0.1, 

they estimated the average rate of downward percolation though 

the overburden as about 0.02 m/yr. (0.07 ft/yr). Neglecting 

retardation in the gypsum layer, it would than take about 40() years 

for aqueous phase materials from the lagoons to reach the under

lying aquifer. However, PCBs are strongly adsorbed to the 

surfaces of clay particles, and PCBs would not reach the unde 

lying aquifer until the overburden were saturated with them.

Under the conditions assumed in Golder's model, the volume 

flow of water through a 1 m^ horizontal cross-section would 

be about 0.002 mVyear, and the mass flux of PCBs (at an init 

concentration of 0.1 ppb) would be about 0.2 yg/year. Assuming 

a typical partition coefficient of 10 between clay and aqueou^ 

phase, the equilibrium concentration in the clay would be of 

the order of 1 ppm. The time required for PCBs to saturate 

the overburden to this level and to reach the aquifer would 

then be of the order of 100 million years. Even after this
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time, the aqueous concentration of PCBs reaching the aquifeir 

would still be of the order of 0.1 ppb and would be furthei 

diluted by the water flowing through the aquifer.

A somewhat higher potential for exposure may arise fr( 

horizontal percolation though the surficial layers, since the 

horizontal permeability of the clay is much higher than itsj 
vertical permeability—of the order of 10”^ cm/s and perhap 

locally as high as 10“^ cm/s (Colder Associates, report of 

June 1983). In our judgment, the greatest potential for sudh 

movement is at the north end of lagoons 4 and 5, where a layjer 

of sludge containing PCBs is present in the lagoons between 

0 and 8 feet below the level of the surrounding terrain, and! 
is under a hydraulic head about 11' greater than that in thej 

surrounding overburden. Accordingly, we have constructed a 

simple model of a scenario in which aqueous-phase materials 

containing PCBs would migrate horizontally though the soil 

under the berm at the north end of the lagoons, eventually 

emerging near the surface of the soil 20 m to the north (on

site) or into surface waters 100 m to the north (off-site).

This scenario is illustrated diagramatically in Figure 2.

Using a simplified one-dimensional model and assuming a lineai 
hydraulic gradient, the calculation presented above for vertic^al 

migration can be adapted simply to cover horizontal migration, 

For transport 20 m though the berm, the hydraulic gradient 

would be 0.16, so that the average velocity of flow would be 

0.05 m/yr for a permeability of 10”^cm/s and 0.5 m/yr for loca!
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zones with permeability 10“® cm/s. For transport 100 m tc 

off-site drainage channels, the average velocity of flow v^uld 

be 0.01 m/yr for a permeability of 10”^ cm/s and 0.1 m/yr 

local zones with permeability 10”® cm/s. Even under the list 

scenario, the worst case for human exposure off-site, it would 

take a period of the order of 100 million years for the PCLs 

to saturate the subsurface clays and to reach the off-site 

surface water channel. Even after this period, the aqueous 

concentration of PCBs reaching the surface channel would stjill 

be of the order of 0.1 ppb and would be further diluted as 

they mixed with the water in the channel and moved downstre^.

Based on the above simple calculations, we judge the r:sks 

posed by migration of PCBs in groundwater from the lagoons 

as they exist at present to be negligible. Hypothetically,

PCBs might also migrate through the overburden in an organic 

phase separate from the aqueous phase. If so, the initial 

concentration of PCBs would be higher and the time required 

to saturate the overburden would be lower. In our judgment, 

the nature of the sludge is such as to make the likelihood 

of non-aqueous phase migration unlikely, and this is supporte|d 

by observational evidence, which revealed very slow percolat 

of aqueous-phase materials and no oily materials in a boring 

into a berm between the lagoons (Colder Associates, personal 

communication from G. Collison, July 1983). However, on the 

information available, the possibility of non-aqueous phase 

migration cannot be altogether excluded. For this reason.
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we classify the risk of exposure resulting from groundwate 

contamination under present (unremedied) conditions as ver low.

Under remedial option 1, sludges would be fixed in a solid 

matrix and reinterred in situ in lagoons 4 and 5. Although 

this may reduce the potential for leaching into aqueous-phase 

liquids, it is not certain that it would do so, since the parti

tion coefficient of PCBs between oily sludges and water is 

already extremely high and that between the fixed sludges and 

water may not be higher. Also, option 1 will at least partly 

remove the protective gypsum lining of the lagoons. In the 

absence of a leachate collection system, the filled pond wii 

eventually fill with water percolating through the clay cap 

(the "bathtub effect") and an outward hydraulic gradient will] 

be re-established. Thus, in our judgment, remedial option 1 

will probably not yield a net reduction in the potential for' 

migration into groundwater.

Remedial options 2, 3, and 4 are intended to remove a 

large fraction of the PCBs off-site. However, they would alslo 

remove most of the other organic materials that are responsible 

for the partitioning of PCBs out of the aqueous phase. Hencej 

it is not clear that the possibility for migration of PCBs 

into groundwater would be reduced.

Remedial options lA, IB, and 5 all involve fixing of the 

PCBs in a solid matrix and reinterring them in a secure cell 

with a leachate collection system. Under these options, the 

operation of the leachate collection system will suffice to
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reverse the hydraulic gradient. Hence, any movement of pcbs 

in groundwater would be inwards rather than outwards, and :he 

possibility for human exposure via groundwater movement wi^l 

be negligible or zero.

Remedial option 6 would involve the transport of all Con
taminated sludges offsite, so the possibility for significalnt 

migration would be negligible or zero. (We assume that the 

would be disposed of at another site where environmental con

ditions are equally favorable).

D. Transport of Other Volatile Organics in Air

In addition to PCBs, a number of other volatile organic 

compounds (VOCs) have been detected in the sludges and aqueolus 

layers of the lagoons at the OLD site. Scane of these chemicals 

are present in larger concentrations then PCBs, are more vol| 

atile, and are less prone to be trapped in the oily surface 

layer of the lagoons. Accordingly, we have calculated the 

potential for exposure to these materials by inhalation, botl 

on-site and off-site.

Preliminary engineering estimates of volatilization of 

VOCs from the lagoons at the OLD site were presented by ERT 

(Report of June, 1983), based on measurements of their concen

trations in aqueous-phase samples collected and analyzed by 

Allied Analytical and Research Laboratories (Report of 28 June 

1982). Subsequently, ETC performed analyses of samples collected 

from the lagoons in July 1983 (ETC, Phase VIII Report), and 

ERT revised its calculations of emission rates to reflect thesfe
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more current analyses (ERT, letter of July 12, 1983). Our 

calculations of potential exposure are based on these last 

estimates.
ERT's estimates of emission rates are dominated by thc^s 

from lagoon 11, which accounted for about 80 percent of ai; 

the calculated emissions because of its large size and relaltively 

high concentrations of certain VOCs. Table 4 shows the concen

trations of VOCs in lagoon 11 in July 1983, and the corresponding 

estimates of emission rates under a typical set of summer w(tather 

conditions (wind speed 9.5 mph, the average speed for the year 

at Toledo, and temperature 22®C). Based on these calculations 

of emission rates, we have used a standard atmospheric diffusion 

model (neglecting degradation) to estimate the likely concentra

tions of these chemicals at various distances downwind under 

these weather conditions. For distances of 1, 2, and 5 km 

downstream, the model yields concentration estimates for tota 

VOCs of 230, 190, and 69 yg/m^, respectively. Of these concen

trations, about 38% would consist of dichloromethane, 28% of 

chloromethane, 27% of chlorobenzene, and 4.4% of chloroform. 

Comparison with Table 2 indicates that these concentrations 

would be of concern primarily for chlorobenzene and chlorofom 

For both these chemicals, a person resident downwind and breatlh- 

ing 20 mV<3 of air might be subject to intakes in the range 

characterized as providing only a marginal to inadequate margib 

of safety (see Table 2 and Figure 1). Although these calculated 

intakes are not clearly hazardous (the calculated intake of
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chloroform, for example, is similar to intakes by ingestion 

of drinking water from some chlorinated supplies), these es ti- 

mates show at least the need for direct measurements of ampient 

concentrations, to verify or refute the predictions of the 

model.
We also considered exposure of on-site personnel to aitborne 

emissions of voCs from the lagoons. The worst case is probably 

for outdoor workers immediately downwind (east) of lagoon i;. 

under warm conditions (22**C) with a moderate wind (9.5 mph)

Under these circumstances, we calculate that the effective 

mixing height for materials volatilizing from the lagoon is 

9 m. Hence, if it is assumed that the materials are well-mi|ced, 
the average concentration would be about 520 yg/m^. (This 

is only about twice the concentration calculated for 1 km down
wind, because of the limited opportunity for hozizontal mixing 

close to an extended source.) For a worker working outdoors 

for an 8-hour workday, intakes would be similar to those cal-j 
culated above for 24-hour residents farther downwind, and the| 

same comments about margins of safety are applicable.
Under all remedial options, the potential for volatilization 

will be reduced, usually by several orders of magnitude. The 

options that provide for off-site removal of PCBs, or treatmenlt 

of the contaminated sludges and off-site removal of the extrac 

materials, would also effect off-site removal of most of the 

other VOCs listed in Table 4. Other options that provide for
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TABLE 4

CALCULATED EMISSION RATES OF VOLATILE

ORGANIC COMPOUNDS FROM LAGOON 11 AT VICKERY, OHIO

Concentration
(yg/liter)

Emission Rate
C/ MWChemical

Chlorobenzene

Chloroform

Chloromethane

Dichloromethane

Toluene

chloroethane

Trichloro
ethylene

chloroethane were detected at small concentrations in the 
1982 samples, but were below detection limits in the 1983 
samples. Dichlorobenzenes (o-,m-, and p-) have been repo

Concentration in yg/1 divided by (molecular weight)vol 
tilization rates of different compounds are expected to be 
in proportion to this quantity.

Calculated using two-resistance theory for wind speed of 9.5
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fixing of the sludges in a solid matrix and interring them 

in a secure cell will also greatly retard any losses of otlier 

VOCs, except perhaps option 1, in which water levels in th<! 

cells may be high and some VOCs may be able to migrate upwe rds 

to the surface. Thus, under all remedial options, we charec- 

terize the potential for volatilization of VOCs leading to 

significant exposure downwind as very low or negligible. H3w- 

ever, it should be noted that most of the reductions in rise 

will not be effected until lagoon 11 is drained, unless emissions 

are reduced in the interim by reductions in inputs and hencti 

in the pond inventory of these chemicals.

Conclusions on Long-Term Off-site Migration

Under all options for remedial action, the possibility 

for long-term movement of PCBs (and other volatile organic 

ccxnpounds) off-site and for significant long-term human or 

environmental exposure arising therefrom is very low or negli 

gible. Under all options, therefore, potential risks are doii

inated by short-term exposures arising during the remedial 

work. These short-term risks are considered in the rest of 

Section IV.

E. Exposure of Remedial Workers to PCBs

During the remedial work, workers will be operating machinery 

and equipment that is handling substantial quantities of PCBs 

and the workers may be exposed to PCBs both by inhalation and 

by dermal contact. This situation arises in all remedial work
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at hazardous waste sites, and risks to workers are minimizctd 

as a matter of routine by the implementation of safety plans.

A typical safety plan involves the specification and rigorous 

enforcement of safe operating procedures, use of protective 

clothing, monitoring of ambient concentrations and/or personal 
monitoring^, medical surveillance of workers, and a contingency 

plan for accidents or emergencies. In our experience and ii 

the experience of our consultants in occupational medicine, 

an adequate safety plan can reduce the possibility that workers 

will be exposed to hazardous levels of PCBs at a very low level. 

In any case, these risks are common to all remedial options 

and cannot be used to discriminate among them. The only excjep- 

tion to this generalization is that options 2 and 3 involve 

more handling of PCB-contaminated sludges and a solvent-treatment 

step, so that the possibilities for worker exposure are probably 

somewhat higher.

F. Exposure of Workers and Persons Off-Site to Volatile Orgenic

Compounds Released During Remedial Work

Another possible route of exposure during remedial work 

is the release of other VCX:s from sludges exposed to the air 

during excavation, transportation or other treatment. Some 

volatilization is to be expected, since the sludges contain

^At the Vickery site, personal air monitors were used to collect 
15 samples from workers sampling oil and skimming oil from 
the surface of the lagoons during remedial work in May-June, 
1983. PCBs were not detected in any sample at a detection limit of 1 yg/m^ (CWM data collected in May-June 1983) . Dernjal 
exposure is more difficult to measure, however.
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substantial quantities of some of the materials listed in Tables 2 

and 4, and the sludges are known to be highly odorous when 

first exposed to the air. The factors governing these transitory 

volatilization losses are so complex that it is impossible 

to calculate them a priori. Instead, we have recommended that 

airborne concentrations of VOCs should be measured in a pilot 

operation or in the first stages of a remedial program, anc 

that these measurements should be used as the basis for designing 

a safety plan. At this stage in the risk assessment, it is 

our judgment that such exposures are of potential concern, 

because existing exposures to VOCs emitted from the surface 

of the lagoons may not provide an adequate margin of safety 

for long-term exposure (see above) and because such exposures 

are likely to increase, at least transitorily, during remed:< 

work. Accordingly, we have recommended that design and execution 

of the remedial program and safety plan should take these expo

sures into account. This should include minimizing exposure 

of newly-excavated sludges to the air, minimizing worker exposure 

to vapors, avoiding work during hot periods of the year, mon 

toring ambient concentrations in the work area and at the fepce- 

line, and operating a contingency plan to interrupt work if 

hazardous levels are approached. For the purposes of this 

risk assessment, we note that if these precautions are adopted, 

any risk arising from this source will be the same under any 

remedial option, and indeed would have arisen under any plan 

to close the lagoons at some time in the future.

48
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G. On-Site Accidents

As in any operation involving the construction and usd 

of heavy equipment, there is some risk of on-site accidents 

leading to injury or death of workers. We asume that these 

risks will be minimized by an effective safety plan, and will 
be the same under all remedial options (except options 2 an|d 

3, which involve somewhat more on-site activity).

H. Transportation Accidents
The last category of risks to be considered is that arising 

from traffic accidents during the transportation of materia!.s 

for off-site disposal. Some of the options would involve leirge- 

scale highway transportation in heavy vehicles. For example, 

option 6 would involve about 2,950 round trips to Emelle, Alabama, 

or about 4.8 million miles travel by heavy trucks. (This assumes 

transport of liquid sludges; if the materials were solidifieii 

before transport, total mileage would double to about 9.6 million 

miles). Option 4A (liquid sludges >50 ppm PCBs to Emelle) 

would involve about 2.3 million miles. Options 4B (semisolid 

sludges to Niagara Falls and Cincinnati) or 3 (solvent extracts 

to Chickasaw, Alabama) would each involve about 1.4 million 

miles. Option 2 (solvent extracts to Chickasaw, Alabama) wu]|d 

involve about 0.6 million miles. All options, including 1, 

lA, and IB, would involve some further transport of skimmed 

oils to Chickasaw, but this would involve less than 0.1 milli 

miles in each case.

Large-scale highway transport on this scale involves subktan-
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tial and predictable risks resulting from highway accidentJi 

According to statistics compiled and published by the U.S. De
partment of Transportation,^ large trucks are involved in about 

451 accidents for every 100 million vehicle miles traveled, 

and these cause about 54 injuries and 5.3 deaths. In 1981, 

vehicles carrying hazardous materials were involved in 1,86J 

accidents in the United States, which caused 1,604 injuries 

202 deaths, and $31 million in property damage. Although sbe( 

ific data are not available on accidents involving hazardous 

materials per 100 million vehicle miles, it is noteworthy that 

the death and injury rates per accident are 9 and 7 times hi 

respectively, than those for accidents involving all heavy 

trucks. Information on the frequency of chemical spills res^ilting 

from highway traffic accidents is collected by EPA's Office 

of Emergency Response, but even summary statistics are not 

released to the public.
Applying these statistics to the projected transportatiojn 

needs for the proposed remedial options, option 6 would statisti

cally be expected to result in about 22 accidents. Using sta ;is- 

tics on all heavy truck accidents, these would be expected 

to result in 2 or 3 injuries and 0.25 deaths (i.e., 1 chance 

in 4 of a fatal accident) . Using statistics on truck accidentls 

involving hazardous materials, they would be expected to resul

c-

t

her,

^U.S. Department of Transportation, Bureau of Motor Carrier 
Safety, Accidents of Motor Carriers of Property, 1980-81 (Augji 
27, 1982)), pp. 35-40, 51-52; National Highway Traffic Safety 
Administration, Large-Truck Accident Causation (July 1982), 
pp. III-4 and III-5
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in about 18 injuries and 2 or 3 deaths. Although specific 

statistics are not available to serve as the basis for preiiic- 

tion, we assume that at least some of these accidents woul^ 

lead to spills of cargo containing PCBs. In our judgment, 

these relatively tangible risks of death, injury, and chem 

spills are much greater than the theoretical and conjecturajl 

risks of chemical exposure and health impairment discussed 

in previous scenarios. Accordingly, we classify option 6 als 

one which gives rise to moderate-to-high risks of injury an 3 

death. Since risks are more or less in proportion to vehicle 

miles traveled, we classify option 4A as of moderate risk, 

options 3 and 4B as of low-1o-moderate risk and option 2 as 

of low risk associated with transportation.
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V. CONCLUSIONS

Table 5 provides a summary characterization of the risi 

judged likely to arise under each of the remedial options, 

including the no-action option. In our judgment, the predojninant 

risks are those due to transportation accidents, whose magnitude 

rises in proportion to the extent of off-site transportation. 

Risks due to exposure to volatile organic compounds other tlfan 

PCBs (primarily chlorobenzene and chloroform) may be of som€ 

concern, especially during the remedial action, and it is re|com- 

mended that these risks be carefully managed by means of a 

safety plan. Other risks, including all health risks due t( 

exposure to PCBs, are judged to be either negligible or veryl 

low, provided that an adequate safety plan is implemented dufing 

remedial action.
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TABLE 5
CHARACTERIZATION-^ OF RISKS ARISING UNDER VARIOUS REMEDIAL 

OPTIONS AT THE VICKERY, OHIO, SITE

Remedial Option

Type of 
Risk

NO
Action lA IB 2 4A 4B 5

Volatilization 
of PCBs from ponds

Surface water 
runoff of PCBs

Infiltration of 
PCBs into ground- 
water and transport 
off-site

Volatilization of 
other VOCs from 
ponds; on-site or 
off-site exposure

Exposure of remedial 
workers to PCBs*

Release of other 
VOCs during remedial 
work; on-site or 
off-site exposure*

On-site accidents*

Transportation
accidents

X X X X X X X X X 

- - - X XX XXX XX - xxxx

Overall
characterization

X XX XXX XX - xxxx
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negligible (at least ample margin of safety);
0, very low (adequate margin of safety);
X, low (marginal margin of safety; 2-3 accidents expected)!;
XX, low-to-moderate (marginal to inadequate margin of safejty;
6-7 accidents expected);
XXX, moderate (10-12 accidents expected; death possible);
XXXX, moderate-to-high (20-25 accidents expected; death li|kely)

♦These risks are common to all remedial options and are expjected 
to be minimized by a safety plan (see text); they are not included 
in the overall characterization, which classifies incremental 
risks associated with each option.
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APPENDIX A
MATERIALS REVIEWED FOR THIS REPORT

Final Analytical Reports completed by Environmental Testing
and Certification Corporation of Edison. New Jersey

Final Summary Report of Phase I 
(Initial Audit for PCBs)

March 23-25, 1983
Addendum—Special Sampling Split with USEPA for Skim Oil T 
and Tank W-2

Final Summary Report of Phase II 
(USEPA Split)

March 29-30, 1983

Final Summary Report of Phase III
(On-site Soil and Surface Water Monitoring for PCBs)
April 7-8, 1983

Final Summary Report of Phase IV 
(On-site Ground Water Monitoring for PCBs)
April 18-21, 1983

Final Summary Report of Phase VI
(Off-site Surface Water Monitoring, Racoon Creek, for PCBs) 
April 29, 1983

Final Summary Report of Phase VIII
(Additional Surface Water Monitoring for PCBs and Volatiles 
of Open Ponds 12, 11, 7, 5 and 4)

Draft Summary Reports completed by Environmental Testing and 
Certification Corporation of Edison, New Jersey

Draft Summary Report Phase Va
(Open Pond Sludge Characterization for PCB, Dioxin, and E.P. 
Toxicity on Ponds 12, 11, 7, 5, and 4)
April 25—May 6, 1983

Chemical Waste Management, Inc.

Air Sampling Results (personal air samples for PCBs 
taken during remedial work, May-June 1983)

Presentation to Ohio EPA on July 28, 1983, 
Attachment B:
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A. CWM Proposal for Remedial Action and 
Environmental Control Upgrading.

B. Exhibit I—Analytical data from ETC
re: Sludge PCB Analysis.

C. Exhibit II—Sludge Remedial Operations.

D. Exhibit III—Site Integrity.

E. Exhibit IV—RCRA Landfill.

F. Exhibit V—Draft Consent Decree.

Reports and Letters from Environmental Research and Technolpgy, 
Inc.

Draft Report: ERT Document No. B884-100
(Ambient PCB Testing at the CWM Facility in Vickery, Ohio)
April 1983

Letter from ERT to G.R.O.W.S., Inc., Reclamation 
(Results of Limited Personal Monitoring for PCBs at Vickery;| 
with Accompanying Table)
May 26, 1983

Draft Report: ERT Document B891-100(A)
(Preliminary Engineering Estimates of Volatile Organic 
Compounds and Inorganic Acids from Active Ponds, Vickery, Ohijo) 
June 1983

ERT Document No. B959-400-B
(Air Monitoring for PCBs and Inorganic Acids at CWM,
Vickery, Ohio)
July 1983

Letter from ERT to CWM
(Impact of Revised Priority Pollutant Concentrations on 
Engineering Estimates of Pond Emissions; with Accompanying Tab[le) 
July 12, 1983

Letter from ERT to Clement Associates, Inc.
(Meteorological data for Toledo, Ohio)
July 22, 1983

Allied Analytical and Research Laboratories

Analytical Report No. 59513, "Pond 5" 
Priority Pollutant Sampling Report 
July 23, 1982
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p??o?urpoKu?«t'*l;Uci-“'
July 23, 1982 Sampling Report

P?io?ltrPonS?ant"lamo?-®“' ^2-
August 1171982 Report

Colder Associaf-oe



APPENDIX B

SUMMARY OF THE TOXICITY OF POLYCHLORINATED BIPHENYLS

This APPENDIX summarizes the scientific information tliat 

is most relevant to the assessment of the possible risks p9sed 

by exposure to low levels of PCBs in the environment. It is 

divided into three parts. The first summarizes the chemistry 

of PCBs and described the nature of the commercial mixture^, 

including the presence of highly toxic trace contaminants.

The second summarizes the most relevant information on the 

toxicity of PCBs, using information both from epidemiological 

studies and from experimental studies in laboratory animals .
The third summarizes the available information on the toxicity 

of the toxic contaminants. Together these sections summar: 

the most important information on the known effects of PCbC, 
illustrate the complexity of the problem of risk assessment!, 

and document the statements made in the text and in Appendix D.

I. Nature and Composition of PCB Mixtures
Commercial polychlorinated biphenyls (PCBs) are comple|x 

mixtures of chlorobiphenyls with varying degrees of chloririation. 

As indicated below, the parent biphenyl molecule has ten posi

tions at which chlorine substitution can occur.

5'

ooy r



When the number but not the location of chlorine substitu

tions in a particular chlorobiphenyl is known, the chloroMphenyl 
is referred to as a "congener" or "hoitiolog" and is designcted 

by a numerical prefix, e.g., tetrachlorobiphenyl. When the exact 
location of the chlorine substituents is known, the substance 

is referred to as an "isomer" and is identified by means of 

the numbering system indicated in the figure above. For esample

is 2,3',5,5'-tetrachlorobiphenyl, one of 42 possible specif 

isomers of tetrachlorobiphenyl. Altogether there are 209 possible

chlorobiphenyl isomers, at least 70 of which have been iden^ 

in commercial PCB mixtures.

Commercial production of PCBs involved chlorination of 

biphenyl with anhydrous chlorine in the presence of a catalj 

which may be iron filings or ferric chloride, followed by tr

if ied

St

eat-
ment with alkali and distillation to purify the product. Defend

ing on the process conditions, the product was a more or les 

complex mixture of chlorobiphenyls which was generally identified 

by the approximate percentage of chlorine it contained. In 

the case of the Aroclors formerly produced by Monsanto, the 

last two digits of the numerical designation (except for Arodlor 

1016) indicated the approximate chlorine content; for example



Aroclor 1254 contained about 54% chlorine and Aroclor 1242 

tained about 42% chlorine. Other PCB manufacturers used d 

designations; for example the French Phenoclor DP6, and the

con- 

fferent 

German

Clophen A60, like Aroclor 1260, contained about 60% chlorinje. 

Other commercial PCB mixtures included the Kanechlors forme|rly 

produced in Japan and the Fenclors formerly produced in ItaLy.

The molecular composition of several different PCB mix:ures 

has been investigated in several studies (see lARC 1978). in one 

such study by Webb and McCall (1973), the approximate composition 

of several Aroclors was determined as indicated in Table B.i.. 
There is evidently considerable overlap in composition betw4en 

different Aroclor mixtures.
In addition to chlorobiphenyls, commercial PCBs may corltain 

small quantities of impurities. Of particular importance ar|e 

the highly toxic chlorinated dibenzofurans (CDFs) first iden|ti- 

fied as impurities in PCBs by Vos et al. (1970). CDFs have 

been detected at levels of 1-2 ppm in several Aroclors (Boweh 

et al. 1975a), at up to 13.6 ppm in Phenoclor DP-6 (Bowes et 

al. 1975a), and at up to 18 ppm in Kanechlor 400 (Nagayama 

et al. 1976). In a more recent study by Morita et al. (1977 

16 different Japanese and European PCB mixtures were analyzed 

and found to contain 1-16 ppm of CDFs (Table B.2). Of partic ular 

interest was the finding that a sample of a Japanese PCB mixture 

(Aroclor T1248) contained 2.8 ppm CDFs while Aroclor T1248 

which had been used for 2 years in a heat exchange unit had
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TABLE B.l

PERCENTAGE OF EACH CONGENER IN SEVERAL AROCLORS

Aroclor

Number of 
Chlorines 1221 1242 1248 1254 J 260



TABLE B.2

CONCENTRATIONS (ppm) OF CDFs 
OF DIFFERENT DEGREES OF CHLORINATION 

IN PCB SAMPLES AND "YUSHO OIL"

PCB 3-Cl 4-Cl 5-Cl 6-Cl Total Reference

Aroclor 1248 

Aroclor 1254® 

Aroclor 1254*^ 

Aroclor 1260® 

Aroclor 1260^ 

Aroclor 1016 

Aroclor T64 

Aroclor T241 

Aroclor T1242 

Aroclor T1248

AroclorT1248^^

Aroclor T1254

Aroclor T1260

Kanechlor
KC300

Kanechlor
KC400

Kanechlor
KC500

Kanechlor
KC600

0.3

0.3

0.2

0.5

0.1

0.2

0.1

0.2

<0.001

4.8 

2.4 

2.3 

0.5

5.8

0.1

0.8

6.7

12.2

1.7

0.2

1.2

0.2

0.4

0.4

0.3

<0.001

9.4

2.7

2.2

2.3

5.6

3.6 

0.9

1.6

10.4

1.1

0.5

0.3

1.4

0.9

0.5

0.3

<0.001

2.0

0.8

0.7

1.9

0.5

0.9

3.1

0.4

2.0

1.7

1.5 

1.0 

0.8

16.2

5.9

4.5

2.8 

12.4

5.6 

2.2 

8.3

23.8

6.1

1.1

2

2

2

2

2

2

2

2

2

2



TABLE B.2, (continued)

PCB 3-Cl 4-Cl 5-Cl 6-Cl Total Rel:erence

Clophen A-30 1.6 2.3 1.0 — 4.9

Clophen A-40 1.5 5.4 6.9 — 13.8

Clophen A-50 0.7 8.3 4.1 1.8 14.9

Phenoclor DP-4 — 1.7 1.6 0.5 3.8

Phenoclor DP-5 — 4.6 2.7 2.6 9.9

PhenoclorDP-6® 0.2 2.1 2.6 5.6 10.5

PhenoclorDP-6° — 0.7 10.0 2.9 13.6

Yusho oil 0.02 0.5 1.3 0.8 2.7

^Different samples

^Used PCB (2 years in heat exchanger)

SOURCE; Bowes et al. 1975a, Morita et al. 1977
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12.4 ppm CDFs. Buser et al. (1978a) analyzed the same used 

PCB mixture and found slightly higher levels of CDFs (15.6 ppm).

High levels of CDFs were also found in the contaminated 

rice oil responsible for the disease known as Yusho. This 
disease occurred in Western Japan in 1968 among individuals 

who had consumed rice oil which had been contaminated by I^Bs 

from a leaking heat exchanger. Estimates of the amount of 

CDFs in the "Yusho oil" have ranged from 2.68 ppm (Morita

al. 1977) to 5 ppm (Nagayama et al. 1976) and 5.6 ppm (Busdr

et al. 1978a). This corresponds to about 0.5% of the amoun

of PCBs in t:he Yusho oil. The high levels of CDFs in used

PCBs may be the result of thermal decomposition of the PCB 

since CDFs are formed if PCBs are heated in air at temperatures 

above 270®C (Buser et al. 1978b, Morita et al. 1978). In adpi- 

tion to the PCBs and CDFs, the rice oil responsible for the 

Yusho incident also contained over 800 ppm of polychlorinated 

quaterphenyls (PCQs) (Miyata et al. 1978); polychlorinated 

quaterphenyl ethers (PCQEs) have also been identified in the 

rice oil (Miyata et al. 1979). Like CDFs, PCQs are formed 

when PCBs are heated, and up to 31,000 ppm of PCQs has been 

found in used PCB mixtures (Miyata et al. 1978). Very little 

is known about the toxicity of PCQs.

The presence of CDFs in PCB mixtures complicates interpre 

tation of toxicology studies since CDFs are generally more toxi|c 

than PCBs (see Section III). However, the presence of CDFs
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cannot be ignored, particularly if the finding of higher Levels
of CDFs in used than in unused PCBs is of general applicability

II. Toxicity of PCBs

The toxicology of PCBs has been extensively reviewed 

the past. Appendix C lists 25 reviews published since 19 

The following description of major toxicological findings

in

2.

LS

based upon these reviews, but emphasizes recent important s

A. Chloracne and Yusho

udies

ansCurrent knowledge of the effects of PCB exposure in huln< 

comes largely from cases of accidental contamination of food 

by PCBs and from cases of occupational exposure to PCBs. 

effects of occupational exposure to PCBs have been reviewed 

in detail by NIOSH (1977). The classic symptom of occupatiohal 

PCB exposure is chloracne, a disfiguring skin disease character

ized by small dermal cysts, pustules and comedones, most commonly 

on the face, ears, and neck, but also on areas in contact witjh 

contaminated clothing. However, chloracne is a symptom of 

systemic poisoning and not just the result of skin contact 

since symptoms of chloracne occurred in cases of eating contaiii- 

nated food in the Yusho incident in Japan (Kuratsune et al. 19|72) 

and in a similar case in Taiwan (Chang et al. 1980a, 1980b,

1981). NIOSH (1977) concluded that chloracne may occur in 

individuals exposed to PCB vapor concentrations as low as 0.1 

mg/m^ for several months, or with blood PCB levels of about 

200 ppb or more. Other effects that have been attributed to

8
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occupational exposure to PCBs include digestive disturbanpes, 

eye irritation, liver injury, and impotence (NIOSH 1977).

More recently, Warshaw et al. (1979) reported an unusual 

incidence of abnormalities in pulmonary function in a group 

of capacitor-manufacturing workers exposed to PCBs. Among 

243 workers with no history of exposure to asbestos, talc,| 

or textile fibers which might affect pulmonary function, 3J 

(14%) showed impaired forced vital capacity (FVC) . Impairr^ent 

was defined as an age- and sex-specific FVC less than 79.5? 

of that predicted by standard values for healthy nonsmoking 

adults.
The incidence of impaired FVC among the capacitor workers 

(34/243, 14%) was similar to that seen by the authors among 

asbestos insulation workers (22/182, 12.1%) and greater than 

among nonsmoking adults (54/957, 5.5%). Among the 34 workers 

with impaired FVC, 27 had restrictive impairment but only on; 

of these had radiographic abnormalities on a chest X-ray. Tljie 

authors noted that restrictive impairment without radiograph; 

changes is unusual in occupational exposures and that a reducjtion 

in FVC is not a characteristic change in cigarette smokers 

except when accompanied by generalized airway obstruction, 

rather than restriction. This finding of impaired pulmonary 

function among workers exposed to PCBs deserves further study,

Alvares et al. (1977) found that the plasma half-life 

of aminopyrine in five workers exposed to Aroclor 1016 for 

2 years and other Aroclors prior to that was shorter than the
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plasma half-life in a control group. Since aminopyrine is 

metabolized by the hepatic mixed function oxidase (MFO) system, 

the shorter half-life indicates these hepatic enzymes wer( 

induced in the exposed workers.

PCBs present in human mothers are transferred to babies 

via the milk (Kuwabara et al. 1978). Mothers (N=20) occupation- 

ally exposed to Kanechlor 300 and/or Kanechlor 500 had PCB 

blood levels of 8.3 to 84.5 ppb. while their children (N=3!i) 

had blood levels of 0.8 to 93.2 ppb. The PCB levels in th« 

children aged 0-13 years were directly related to the lengt 

of time each was nursed. Infants not breast-fed by exposed 

mothers had PCB blood levels lower than their mothers'. Ga^ 

chromatographic analysis of mother and child's blood showed 

the same general peak pattern, but the peaks were smaller ii 

the children. The maternal exposure or absorption of PCB w^s 

not quantified.
Two major incidents of dietary exposure to PCBs have bebn 

reported. The first occurred in 1968 in western Japan. The 

initial investigations of this disease have been reviewed by| 

Kuratsune et al. (1972). The symptoms first reported were a 

chloracne-like skin disease which was given the name Yusho 

(oil disease) when the cause was identified as a particular 

brand of rice oil that had been contaminated during manufacture 

by a leaking heat exchanger. Recent estimates indicate that 

the most contaminated batch of rice oil contained about 1000 |>pm 

PCBs, 5 ppm CDFs, and 866 ppm PCQs (Hayabuchi et al. 1979);



the presence of PCQEs has also been reported (Miyata et al^ 1979). 

More than 1,000 individuals were affected by the disease. Common 

symptoms are indicated in Table B.3 which is taken from Kui^atsune 

et al. (1972).

A dose-response relationship was noted between the amolunt 

of contaminated oil used and the severity of the disease as 

indicated in Table B.4 (Kuratsune 1972). More recently Hay^buchi 

et al. (1979) estimated the oil consumption of 72 Yusho victims 

and determined that the severity of the symptoms correlated 

well with the total oil consumption but not with the daily 

consumption on a yl/kg/day basis. These authors estimated 

that the average total amounts of PCBs, CDFs, and PCQs consutned 

by Yusho victims were 466, 2.5, and 439 mg, respectively, while 

the smallest total amounts consumed by symptomatic individuals 

were 111, 0.6, and 105 mg respectively, corresponding to dai^y 

doses of 29, 0.16, and 27 yg/kg/day, respectively.

Symptoms of the disease were seen in babies born to womeln 

exposed to PCBs either during pregnancy or during breast feed|ing 

The babies exposed in utero had grayish, dark-brown stained 

skin at birth, most had increased eye discharge, and several 

were small-for-date. One baby born before its mother was exposed 

apparently contracted the disease subsequently through breast 

feeding (Kuratsune et al. 1976). One stillborn fetus showed 

marked hyperkeratosis and atrophy of the epidermis, and systic 

dilation of hair follicles, especially on the head (Kuratsune 

et al. 1972) .



TABLE B.3

DISTRIBUTION OF SYMPTOMS REPORTED BY 189 YUSHO VICTIMS 
EXAMINED BEFORE OCTOBER 31, 1968

Symptoms

Females
(N=89)

(%)

Males
(N=100)

(%)

Dark brown pigmentation of nails 83.1 75.0
Distinctive hair follicles 64.0 56.0
Increased sweating at palms 50.6 55.0
Acnelike skin eruptions 87.6 82.0
Red plaques on limbs 20.2 16.0
Itching 42.7 52.0
Pigmentation of skin 75.3 72.0
Swelling of limbs 20.2 41.0
Stiffened soles in feet and 

palms of hands 24.7 29.0
Pigmented mucous membrane 56.2 47.0
Increased eye discharge 88.8 83.0
Hyperemia of conjuctiva 70.8 71.0
Transient visual disturbance 56.2 55.0
Jaundice 11.2 11.0
Swelling of upper eyelids 71.9 74.0
Feeling of weakness 58.4 52.0
Numbness in limbs 32.6 39.0
Fever 16.9 19.0
Hearing difficulties 18.0 19.0
Spasm of limbs 7.9 8.0
Headache 30.3 39.0
Vomiting 23.6 28.0
Diarrhea 19.1 17.0



TABLE B.4

RELATION BETWEEN AMOUNT OF RICE OIL USED 
AND CLINICAL SEVERITY OF YUSHO

Unaffected Light cases Severe cases Tota]

Amount of 
oil used No. (%) NO. (%) No. (%) No. %)

Less than 
720 ml

10 (12) 39 (49) 31 (39) 80 100)

720-1440 ml 0 (0) 14 (31) 31 (69) 45 100)

More than 
1440 ml

0 (0) 3 (14) 18 (86) 21 100)

These authors also reported that after exposure had c 

during the period between summer 1969 and 1970, of 159 pat 

examined 81 had improved, 20 had worsened, and 58 had rema 

unchanged, and that even among those who had improved many 

had serious complaints including persistent headache, gene 

fatigue, weakness, numbness of the limbs, and weight loss 

et al. 1972). Some patients displayed a peripheral neurop 

that was selective for sensory nerves (Murai and Kuroiwa 1!

By 1974, the skin symptoms had generally improved but sympt 

such as general fatigue, poor appetite, headache, numbness 

and pain in the legs, cough and expectoration of sputum cor^tinued 

to be prominent for at least 10 years after exposure (Kuratjsune 

et al. 1976, Urabe et al. 1979). Kuratsune et al. (1976) Mlso 

reported a high incidence of menstrual disorders eunong Yusho

4ased,

ents
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still
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Kuratsune
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71).
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victims in 1974. The respiratory symptoms (cough and expector

ation) were frequently associated with shadows on chest X- rays
and among 12 patients with respiratory distress who were studied 

in detail, 5 had chronic viral or bacterial airway infecti 

suggesting reduced resistance to infection, possibly associated 

with the known effects of PCBs on the immune system (Shigeiiatsu 

et al. 1978). The affected babies born to mothers exposed 

during pregnancy improved as they grew older (Kuratsune et al. 

1972, 1976) and have not displayed any neurobehavioral effects 

as have been seen in monkeys and mice exposed during gestat .on 

and via breast milk.

The second major incident of contamination of food with 

PCBs also affected more than 1,000 persons and occurred under 

similar circumstances in central western Taiwan in 1979 (Cha ig 

et al. 1980 a,b, 1981). Once again contamination of rice br^in 

oil by PCBs was responsible and a similar spectrum of symptoiis 

was noted; acne-like skin eruptions, pigmentation of the naiils, 

swelling of the eyelids and increased eye discharge (hyperse-j 

cretion of Meibomian gland), headache, nausea, and numbness 

of the limbs. In addition to the effects seen in the Yusho 

incident, liver damage, immunologic impairment, and increased 

urinary excretion of heme precursors were noted. These effects 

had previously been observed in animals (see below). Liver 

damage was indicated by increased activities of the enzymes 

SCOT, SGPT, and alkaline phosphatase in blood serum (Chang 

et al. 1980a). The individuals exposed to PCBs had lower serur



y-globulin levels and displayed decreased delayed-type-hyper- 

sensitivity responses to streptokinase and streptodornase (Chang 

et al. 1980a) . These individuals also had decreased levei.s of 

immunoglobulins IgA and IgM in their serum, and lower percentages 

of T cells, especially helper T cells, among their lymphocytes 

(Chang et al. 1981). Chang et al. (1980b) examined the urinary 

excretion of heme precursors in 69 patients exposed to PCBs 

and 20 normal individuals. Significantly increased levels of 

6-aminolevulinic acid and uroporphyrin were noted in the 21-hour 

urine of the PCB-exposed individuals compared to the norma!, 

subjects. No effect on urinary excretion of porphobilinogen 

or coproporphyrin was noted. Reports of the Taiwan inciderjt 

have not mentioned CDFs, PCQs, or other contaminants.

In a recent epidemiological study of 458 members of a 

community in Alabama with no unusual exposure to PCBs, exce; 
that from a high intake of fish caught locally, a significant 

(p<0.05) positive correlation between serum PCB level (rang^ 

3.2-157.4 ug/liter, geometric mean 17.2 yg/liter) and diastclie 

blood pressure in adults was noted (Kreiss et al. 1981). Posi

tive correlations were also observed between serum PCB concen

tration and gamma-glutamyl transpeptidase (GGTP) serum level, 

an indicator of liver disfunction, and between PCB level and 

serum cholesterol level. This study is of particular importance 

since it suggests the occurrence of subtle adverse effects 

resulting from exposure to relatively low ambient levels of 

PCBs. In a study of a smaller number of individuals (148)



with varying degrees of exposure to PCBs, Baker et al. (19180) 
also observed a correlation between serum PCB and GGTP le\^els; 

however, this correlation was eliminated when alcohol drin|kers 

were excluded from the analysis. Baker et al. also noted la 

positive correlation between PCB level and serum triglycerlide 

level as had been seen in Yusho victims in Japan (Kuratsun 

1972); this correlation remained significant when analysis was 

limited to nondrinkers. However, it is not clear whether ihese 

associations between PCB levels in the blood and indicators; of 

cardiovascular risks would indicate a cause-and-effeet relation

ship. Since PCBs are associated with lipids in the blood, it 

is possible that individuals with elevated serum triglycerijdes 

would have elevated PCB levels for that reason.

B. Evidence of Carcinogenicity in Humans

There is no direct evidence that PCBs are carcinogenic in 

humans. However, Unger and Olsen (1980) have noted a statistic

ally significantly (p<0.01) greater concentration of PCBs and 

DDE (a metabolite of the insecticide DDT) in adipose tissue of 

terminal cancer patients with a wide variety of types of caijicer, 

compared to that of patients who died of other diseases, wh((n 

the statistics were adjusted for age and sex. Also, Wasserrjiann 

et al. (1978) observed higher levels of PCBs in the tissues 

of patients with gastric carcinoma than in the controls (p<(|.05); 

and within the tissues of the cancer patients, the level of 

PCBs was higher in the tumor tissue than in adjacent normal



gastric mucosa (p<0.01). However, similar associations were 

observed with DDE and other organochlorines, and these findings 

are therefore ambiguous.
In a retrospective cohort mortality study of PCB-expohed 

workers making electrical capacitors (Brown and Jones 1981 

mortality for all causes was lower than expected on the baiis 

of U.S. age- and sex-adjusted, cause-specific mortality rates 

(163 observed, 182.4 expected). Mortality from all types cf 

cancer combined was also lower than expected (39 observed,

43.8 expected). There was, however, a slight but nonsignificant 

excess of rectal cancer (4 observed, 1.19 expected) and livjer 

cancer (3 observed, 1.07 expected), and in one plant there 

was a slight excess of deaths due to cirrhosis of the liver 

(5 observed, 3.2 expected). The latter two effects may be 

consistent with the known hepatotoxic effects of PCB, but t 

numbers involved are too small for any reliable conclusions 

to be drawn.

Bahn et al. (1976) reported an excess of melanomas (2 

observed, 0.04 expected) among 31 men previously exposed to PCB 

in the research laboratory of a petrochemical plant. Howeveir 

the extent of exposure to other potential carcinogens was nqt 

reported. Hence the cause of the melanomas is not clear.
A somewhat elevated incidence of death due to cancer ha|s 

also been noted among Yusho victims. Among 31 deaths whose 

causes were confirmed up to 1977, 11 were from neoplasms (35 4% 

of the total). This fraction is higher than that observed



(21.1%) for deaths due to neoplasms among inhabitants of tjhe 

same area of Japan in 1977 (Urabe et al. 1979). However, this 

comparison was not standardized for age or other differencjes 

between the two populations. Among the cancer deaths were 

2 with stomach cancer, 1 with both stomach and liver cance 

2 with liver cancer and liver cirrhosis, and 3 with tumors 

of the lung.

C. Effects Observed in Experimental Animals

Many of the effects of PCS exposure seen in humans art 

also observed in animals, and in many cases these effects 

be studied more easily in animals than in humans. In addi 

there are effects seen in animals that may potentially occu 

humans; but evidence for their occurrence in humans is lacking, 

especially carcinogenicity and mutagenicity. The major eff(jcts 

of repeated exposure of animals to PCBs are briefly summariifed 

below.

1. Carcinogenicity
There is evidence from several studies to implicate PCBjs 

in the production of liver tumors in rats and mice, and there 

is some evidence to suggest that PCBs may also induce tumors 

of the stomach and lower gastrointestinal tract in rats.

Kimbrough et al. (1975) fed Aroclor 1260 at 100 ppm in 

the diet of female Sherman rats for 21 months. Among the 18^ 

surviving treated rats, 26 had hepatocellular carcinoma and 

an additional 144 had neoplastic nodules in the liver. Amonc

can 

tion, 

r in



173 surviving control animals, only 1 had liver carcinoma ^nd 

none had neoplastic nodules.

The National Cancer Institute (1978) performed a carcino

genesis bioassay on Aroclor 1254. Groups of 24 male and 24 

female Fisher 344 rats were fed diets containing 0, 25, 50, 

and 100 ppm Aroclor 1254 for 104-105 weeks. There was a small, 

dose-related increase in the incidence of liver hepatocellu .ar 

adenoma and carcinoma and a larger increase in the incidence 

of nonneoplastic liver nodular hyperplasia as shown in Tabl^ B.5 

below.

TABLE B.5

INCIDENCE OF LIVER LESIONS IN RATS IN NCI BIOASSAY

Control 25 ppm 50 ppm 100 p ?m

Hepatocellular adenoma 
and carcinoma (males) 0/24 0/24 1/24 3/2 1

Hepatocellular adenoma 
and carcinoma (females) 0/23 0/24 1/22 2/2- :

Nodular hyperplasia 
(males) 0/24 5/24 8/24 12/24

Nodular hyperplasia 
(females) 0/23 6/24 9/22 17/24

If males and females are combined, the incidence of hepcibo-

cellular adenoma and carcinoma is significantly greater in 

the 100 ppm group than in the control group (p=0.030, Fisher'^ 

exact test). In addition to these liver lesions, there was



a total of four adenocarcinomas and one carcinoma in the g 

intestinal tract of treated rats but none in the controls. 

These are uncommon tumors in this strain of rats. The his

astro-

orical

incidence of such tumors is 6/600 in males and 2/600 in fen ales. 

NCI concluded that these tumors may have been related to tf 

Aroclor 1254 treatment. The incidence of hepatocellular adenoma 

and carcinoma seen at 100 ppm in this study (10.4%) is consjistent 

with the incidence (14.1%) observed in the study by Kimbrou h 

et al. (1975), but the high incidence of neoplastic nodules 

seen in the Kimbrough et al. (1975) study was not seen in t 

NCI bioassay. A high incidence of nodular hyperplasia was 

seen, however. Nodular hyperplasia is considered an early, 

preneoplastic lesion which may progess to neoplasia under sulit- 

able circumstances (Pitot and Sirica 1980). Thus the main 

difference between the results of the two experiments is thajt 

the tumors developed more slowly in the NCI study.

Kimbrough and Linder (1974) also reported that Aroclor 

1254 fed to BALB/cJ male mice at 300 ppm in the diet for 11 

months induced hepatomas in 9/22 surviving animals. No hepatjomas 

were seen in the livers of 58 mice fed a normal diet for 11 

months. The PCB-fed mice also had greatly enlarged livers 

and adenofibrosis of the liver.

2. Interactions with Other Carcinogens

Early studies of interaction indicated that treatment 

of animals with certain carcinogens and with PCBs at the same 

time delayed or inhibited the action of the carcinogen. For
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example, Makiura et al. (1974) observed a greatly reduced inci

dence of liver tumors in rats fed PCB at the same time as 3'- 

methyl-4-dimethylaminoazobenzene (3'-Me-DAB) , N-2-fluorenijlaceta- 

mide (2-FAA) or diethylnitrosamine (DENA). The authors speculated 

that the inhibitory effects may be attributed to stimulation of 

microsomal enzymes by PCB, enhancing metabolism of the car :inogens 

More recently, several studies have indicated that wh<>n 

PCBs are administered to rats following a low dose of a li\er 

carcinogen, the incidence of liver tumors is greatly enhanced 

by the PCB treatment. This promoting effect has been observed 

with DENA (Nishizumi 1976, 1979, Preston et al. 1981), 2-FA\

(Ito et al. 1978, Tatematsu et al. 1979), and 3'-Me-DAB (Kinura 

et al. 1976). In the study by Preston et al. (1981), for e;:ample, 

groups of 40 male Sprague-Dawley rats were given drinking Wciter 

containing DENA at 66 ng/ml for 5 weeks, and then Aroclor li 

was added to the diet of one group for a further 18 weeks.

An additional group of 40 did not receive DENA but were give 

Aroclor 1254 in weeks 6-23. An untreated group was also included. 

In rats surviving to 23 weeks, none of the control rats or rats 

receiving only Aroclor had liver tumors. Of 32 rats receiving 

only DENA, 5 (16%) had hepatocellular carcinomas, while 21/3'

(64%) of the rats given DENA followed by Aroclor had hepato

cellular carcinomas. In the study by Kimura et al. (1976), 

Kanechlor 400 at 400 ppm in the diet for 6 months enhanced 

the production of hepatocellular carcinoma in rats previously 

fed 3'-Me-DAB at 600 ppm in the diet for 2 months. However,



the incidence of carcinoma was reduced if Kanechlor was given 

before or concurrently with 3'-Me-DAB. Also, when rats wetre 

exposed in utero and via their mothers' milk to PCBs (Kanethlor 

500), they were less sensitive than unexposed rats to subsequent 

induction of liver tumors by DENA (50 ppm for 5 weeks afte: 

weaning), showing a significantly reduced (p<0.05) number c 
liver tumors per rat (1 tumor/rat in males, 0 in females) qom- 

pared to rats not exposed to Kanechlor (3 tumors/rat in ma 

1.1 in females) (Nishizumi 1980). The fact that increased 

tumor yield occurs only when PCBs are given after the carcijiogen 

suggests that the effect is not simply related to the ability 

of PCBs to induce liver enzyme systems and increase metabolic 

activation of the carcinogen. Rather, PCBs appear to be actling 

as promoters. However, PCBs neither have promoting activitji 
in the classical two-stage mouse skin tumorigenesis system 

using 7,12-dimethylbenz(a)anthracene as the initiator (Berry 

et al. 1978) , nor in a system in which the cervical epithelium 

of mice was treated with 3-methylcholanthrene (MC) for 4 weeks 

and the mice given a diet containing 10 or 100 ppm Kanechlor 400 

during and for 3 weeks after MC treatment (Uchiyama et al. is|74) . 

However, these authors did not try administering PCBs only 

after treatment with the carcinogen, but used concurrent trea 

ments.
3. Mutagenicity
Most studies of the mutagenicity of PCBs have given negative 

results, including assays for reversion in Salmonella typhimuiium
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(Hsia et al. 1978, Schoeny et al. 1979), chromosome aberrations 

in rat bone marrow (Green et al. 1975a), dominant lethal mutation 

in rats (Green et al. 1975b), and chromosome breakage in Drosophila 

(Nilsson and Ramel 1974). These studies used 2,2',5,5'-tetra- 

chlorobiphenyl, Aroclors 1242 and 1254, and Clophens A30 aAd A50. 

However, another study has provided evidence that chlorinated 

biphenyls with a lower degree of chlorination may be mutagepic 

in Salmonella strain TA1538 in the presence of a rat liver 

metabolic activation system (Wyndham et al. 1976). Wyndham] 
et al. (1976) also noted binding of ^H-4-chlorobiphenyl to 

protein and RNA when the chemical was added to a liver micrdsome 

preparation. In a later study, Wyndham and Safe (1978) presjented 

evidence that 4-chlorobiphenyl was metabolized via an arene 

oxide intermediate. Arene oxide intermediates are the react 

derivatives believed to be involved in the binding of carcino

genic polynuclear aromatic hydrocarbons to DNA. It is likelj 

that the arene oxide intermediate is responsible for the mutahenic 

activity of 4-chlorobiphenyl. Negative results were obtained 

with 4-chlorobiphenyl in a modified assay for mutagenicity in 

Salmonella (McMahon et al. 1979), but it is unclear what doses 

were tested or how the modifications used may have affected 

the sensitivity of the assay.

4. Reproductive, Teratogenic, and Postnatal Effects

Exposure to PCBs at various times before, during and aftel 
pregnancy has resulted in various degrees and types of adverse' 

effects on reproduction and on the offspring in many species.



Among the species most sensitive to these effects of PCBs <re 

the monkey and the mink, but all species that have been tested, 

including rats, mice, rabbits, and miniature swine, have si own 

effects. Studies with monkeys (Allen et al. 1979, 1980; Bowman 

et al. 1978, 1981) have examined the reproductive effects of 

PCBs and the redistribution of maternal PCBs to the fetus irans- 

placentally and to the nursing offspring via the milk.
Adult female rhesus monkeys received Aroclor 1248 at dietary 

levels of 0.5, 1.0, 2.5 or 5.0 ppm for 18 months. Prolonged 

menses and elevated serum progesterone levels were observe^ after 

4 months of treatment. The females were mated with untreat 
males after 7 months of treatment and again 1 year after PC^B 

treatment was stopped. The results of mating for the fema 

in the 2.5 and 5.0 ppm group are shown in Table B.6 below.

TABLE B.6

REPRODUCTIVE PERFORMANCE OF MONKEYS EXPOSED 
TO POLYCHLORINATED BIPHENYLS IN THEIR DIETS FOR 18 MONTHS

During PCB Exposure
1 Year Aft er 
PCB Exposure

2.5 ppm 5.0 ppm 2.5 ppm 5, 0 ppm

Total impregnated 8/8 6/8 8/8 /7

Absorptions/resorptions 3/8 4/8 1/8 ./7

Stillborn 0/8 1/8 0/8 ./7

Normal births 5/8 1/8 7/8 1 n



Infants in each treatment group in each mating had reduced 

body weights at birth. No gross external malformations wdre 

reported. After the first mating, the six infants were permitted 

to nurse for 4 months. Within 2 months focal areas of hypjerpig- 

mentation, swollen lips and eyelids, loss of eyelashes, an|d 

acneform lesions of the face developed in the infants. T 

skin of these infants showed a decided increase in the PCB 

level over this period. Within 4 months, three of the six 

infants died (one in the 5.0-ppm group and two in the 2.5-bpm 

group) due to PCB intoxication. After weaning, the remaining 

three showed improvement of the skin lesions during the subse

quent 4-month period. At weaning and 2 years later, the sirviv- 

ing offspring of the first mating in the 0.5, 1.0, and 2.5-jppm 

groups were similarly hyperactive and had comparable deficits 

in learning ability. At 4 years of age these offspring wer 

hypoactive (Bowman et al. 1981).
After the second mating, the breast milk of the mother^ 

contained 0.02-0.19 jig PCB/g whole milk, and the hairline o 

the infants showed hyperpigmentation. Two infants in each 

group died after weaning. These four infants showed hypocellu- 

larity of the thymus, grossly small spleens, and reduced nunjber 

of lymph nodes. Histologically the lymph nodes were hypocelllular 

and devoid of germinal centers, while the bone marrow was hylpo- 

active as evidenced by the majority of cells being mature (Allien 

et al. 1980). These histologic findings are indicative of



impairment of the immune system, an effect of PCBs which i 

discussed in more detail later.

Male monkeys appear to be less susceptible than females 

to reproductive dysfunction by PCBs (Allen and Norback 197^).

Four adult male rhesus monkeys were given a diet containing 

5.0 ppm Aroclor 1248 for 17 months (average total intake oi 

PCBs 460 mg) . They began to develop a slight periorbital ejdema 

after 6 months of exposure; however, it was much less sever 

than in the female monkeys receiving a similar level of PCB 

The morphological features and viability of the spermatozoa, 
as well as the ability to fertilize control monkeys, was un4ffected 

during the initial 12 months of PCB exposure. Subsequently, 

one of the four males lost weight and developed alopecia, adne, 

periorbital edema, and decreased libido. A testicular biopsp 

of this animal showed a decided hypoactivity of the seminiferous 

tubules. There was an absence of mature spermatozoa and a 

predominance of Sertoli cells of the tubules. The remaining 

three males remained healthy and sexually active (Allen and 

Norback 1976).

Reproduction in mink is also adversely affected by low 

levels of PCBs. The degree of reproductive impairment is difjfer- 

ent for different PCB mixtures. Aroclor 1254 at 2 ppm in thej 

diet dramatically decreased the number of live kits born per 

female. Aroclor 1242 had a similar effect at 5 ppm in the 

diet. Aroclor 1016, however, had considerably less effect 

on reproduction. A dietary level of 2 ppm was without effect.



while 10 ppm reduced the number of successful pregnancies 

did not affect the number of kits per litter (Aulerich and 

Ringer 1977, 1980, Bleavins et al. 1980).
The teratogenic potential of PCBs, both individual isAmers 

and commercial mixtures, has been studied in several specifs.

In a study by Masuda et al. (1979), mice were fed diets contain

ing known levels of each of seven chlorobiphenyl isomers (tlri- 

to octachloro) for 18 days either before or during pregnancy.

Several isomers reduced the number offspring per femalp, but 

the only isomer that caused measurable defects in the offsp):ing 

was 3,3',4,4'-tetrachlorobiphenyl. Offspring of mice treated 

with this chemical showed increased locomotor activity and 

general restlessness ("waltzing syndrome") within 2-3 weeks 

of birth. It could not be determined whether placental transfer 

or uptake of PCB from maternal milk was the critical route 

of exposure (Lucier et al. 1978).
Tilson et al. (1979) and Marks et al. (1981) also reported 

neurobehavioral defects in the offspring of female mice treated 

with 3,3',4,4'-tetrachlorobiphenyl and 3,3',4,4',5,5'-hexach).oro- 

biphenyl during pregnancy. However, these isomers are only 

minor components in commercial PCB mixtures, so the relevanct 

of these studies to risk assessment for environmental PCBs 

is limited.

Several studies of the effects of PCB mixtures have also

been conducted. Villeneuve et al. (1971) reported that singl
/

oral doses of 12.5, 25, and 50 mg/kg Aroclor 1254 administered



to pregnant rabbits were fetotoxic, but did not induce terato

genic effects. Linder et al. (1974) reported that Aroclors 

1254 and 1260 had minor fetotoxic effects when administered 

at 100 mg/kg/day to female rats on days 7-15 of pregnancy;

Aroclor 1254 also caused substantial mortality in pups pr; 

to weaning.

Earl et al. (1974) reported that Aroclor 1254 caused fepro- 

ductive impairment and skeletal abnormalities in the offspring 

of beagle dogs and miniature swine exposed during pregnancy 

to doses of 5 mg/kg/day and 10 mg/kg/day, respectively. Hcwever, 
this study was reported only in an abstract, and details arje 

not available for review.

In summary, PCB mixtures have been reported to affect 

reproduction in a number of animal species, but rhesus mon bys 

and mink appear to be much more sensitive than other species. 

Teratogenic effects have not been convincingly reported, except 

for neurobehavioral effects in mice caused by isomers that 

are only very minor components in commercial mixtures.

5. Liver Toxicity

An increase in liver weight and/or in liver-to-body wei 

ratio in response to PCB treatment has been noted in many studies. 

Litterst et al. (1972) observed increased liver-to-body weight 

ratios in rats fed 50 and 500 ppm of Aroclors 1242, 1248, 1254, 

and 1260 for only 4 weeks. Similar increases in liver weigh 

have been noted in long-term feeding studies with these mixtures 

in rats (Bitman et al. 1972; Linder et al. 1974). In addition.
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effects were noted at much lower dietary levels in offspri(ng 

of treated rats (exposed during gestation and prior to weakling): 

significant increases in liver weight were noted in weanliifg 

rats after maternal exposure to only 5 ppm Aroclor 1260 anc 

only 1 ppm Aroclor 1254 (Linder et al. 1974) .

Increase in liver weight has been noted as an effect ojf 

PCBs in many other species (Vos 1972, Nishizumi 1970, Barso 

and Allen 1975, Hansen et al. 1975).

The initial increase in liver weight is due mainly to 

proliferation of smooth surfaced membranes of the endoplasmi 

reticulum, a network of interconnected channels present in 

the cytoplasm of most animal cells. Norback and Allen (1972) 

observed a proliferation of smooth endoplasmic reticulum (SEH) 

in rats fed PCBs for one to five weeks. Similar proliferation 

of SER has been observed in mouse and monkey livers (McNulty 

1976, Nishizumi 1970) .

Changes in biochemical composition of the liver after 

exposure to PCBs include a significant increase in total lipi< 

content (Grant et al. 1971). Triglyceride content of the livej 

increased with increased dosage of PCBs (from 5 to 500 ppm) 

in the diet (Litterst et al. 1972). This increase was greater 

with Aroclor 1248 than with 1242, 1254, or 1260. Norback and 

Allen (1972) found the ratio of phospholipids to protein increased 

and the ratio of cholesterol to protein increased. Hinton 

et al. (1978), on the other hand, found that although the total 

amount of liver phospholipid and cholesterol increased, the
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phospholipid/protein and cholesterol/protein ratios did nojt 

change when rats were treated with large doses of Aroclor 

(25 and 50 mg/kg). Both the total triglyceride and trigly4eride/ 

protein ratio increased markedly. They found the increase 

in phospholipids and triglycerides was caused by a decrease 

degradation or removal of the lipids from the liver and not 

an increase in synthesis. Marked increases in liver lipids 

have also been noted in treated rabbits (Ito et al. 1971).

6. Induction of Hepatic Mixed Function Oxidases

The hepatic mixed function oxidases (MFO) make up a mem 

bound enzyme system found mainly in the SER of the liver cel 

MFO usually increases in activity with an increase in the SE 

This enzyme system is able to metabolize and detoxify oxidati|/ely 

a wide variety of exogenous and endogenous compounds. A majo: 

component of this system is a cytochrome enzyme, which becaus< 

of its ability to absorb light, under specific conditions, 

with wavelengths around 450 nm, is called cytochrome P-450. 

Initially it was believed there was only one such enzyme, but 

it is now known that there is a family of these enzymes. Each 

cytochrome P-450 has its own enzymatic activities and spectral 

properties. In the normal animal not all the cytochrome P-450s 

are present. A variety of chemicals, such as PCBs, are, howeve' 

able to cause the synthesis of specific cytochromes and thus 

cause an increase in the total amount of enzyme and the enzymati 

activity. This is considered induction of the MFO.
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Disruptions in normal hepatic MFO activity have been pbserved 

with PCBs even at dose levels which had no effect on liver 

weight or on liver-to-body weight ratios (Litterst et al. 1972) 

Several hepatic enzyme systems are affected in rats at dietary 

levels as low as 5 ppm (Chen and Dubois 1973) or even 0.5 ppm 

(Litterst et al. 1972), and "no-effect levels" have not yet 

been found. Application of very small amounts of PCBs to tl^e 

slcin of experimental animals can cause a marked increase in 

MFO activity (Kappas and Alvares 1975) .

After termination of exposure, the enzyme-inducing effedt 

of PCBs appears to be reversible. Litterst and Van Loon (197^ ) 

maintained rats on a high dietary concentration of 50 ppm PCB 

for seven days. Discontinuation of PCB treatment resulted 

in a slow decay of the induced enzyme activity to approximate] 

control levels after 10 days. The various effects of PCBs 

on liver microsomal enzymes can be blocked by the prior adminis

tration of actinomycin D (Kimbrough 1974). Actinomycin D acts 

as an inhibitor of DNA-dependent RNA synthesis. Alvares et 

al. (1973) interpreted the inhibitory effect of actinomycin D 

on PCB-induced increases in enzyme activity as support for 

the view that PCBs enhance the synthesis of a distinct microsomal 

hemo-protein not present in liver of untreated rats.

There are two general classes of inducers of MFCs. These 

classes are characterized by the compounds phenobarbital (PB) 

and 3-methylcholanthrene (3-MC). The two compounds induce 

different species of cytochrome P-450. Ryan et al. (1979)
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isolated from rat liver the cytochrome P-450s induced by tnese 

compounds and by Aroclor 1254. Three cytochrome P-450s were 

isolated from treated rat liver and designated P-450a, P-490b, 
and P-450C. Phenobarbital induced P-450a and P-450c while 

3-MC induced P-450a and P-450b. Molecular weight analysis, 

spectral properties, catalytic activity, reactivity with anti
bodies, and peptide mapping all showed that Aroclor 1254 indluced 

three individual forms of P-450 and that they were identical 
to those induced by PB or 3-MC. Thus Aroclor 1254 has the 

characteristics of both PB and 3-MC for induction of MFCs.
A number of recent studies have started to elucidate strUc- 

ture-activity relationships in enzyme induction by chlorobiph^nyls 

in rats (Ecobichon 1976, Poland and Glover 1977, Yoshimura 

et al. 1979, Goldstein 1979). The activity of PCB mixtures 

in inducing the specific enzymes characteristic of both PB 

and 3-MC type inducers has been shown to be caused by individu^ 

isomers that are either PB or 3-MC type inducers (Poland and 

Glover 1977, Goldstein et al. 1977, Goldstein 1979, Yoshimura 

et al. 1979). In the study by Yoshimura et al. (1979) , the 

effect of individual isomers on the rat hepatic MFO activities 

of benzphetamine N-demethylase (BZ) and arylhydrocarbon hydroxy-| 

lase (AHH) were measured as well as the concentration of cyto
chrome P-450. BZ activity, representative of PB type induction, 

was increased by specific PCB isomers, while AHH activity, 

representative of 3-MC type induction, was increased by other 

PCB isomers. The absorption spectrum of the cytochrome P-450
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induced by the latter isomers was similar to that found with 

3-MC induction, which causes a peak absorption at 448 nm, not 

450 nm, and is thus referred to as cytochrome P-448. The cibsorp- 

tion spectrum of the cytochrome P-450 induced by isomers with 

PB-type activity was similar to the PB-induced cytochrome P-450 

spectrum with a peak absorption at 450 nm.

The toxicity of the individual isomers was also correlited 

to their type of MFO induction. The 3-MC type inducers wer(i 
more toxic than PB type inducers. This toxicity, however, 4as 

not directly related to the induction of cytochrome P-448/P-| 50 

(Yoshimura et al. 1979).

McKinney and Singh (1981) examined crystallographic, thjso- 

retical and toxicological data in developing an hypothesis 

on the structural specificity of PCB for 3-MC-type induction 

of cytochrome P-448. They found that the planar structure 

of PCBs with chlorines at the para positions of each ring and 

at least one meta position of each ring was very similar to 

the planar structure of 2,3,7,8-tetrachlorodibenzo-p-dioxin, 

a very potent 3-MC-type inducer. Such a structure can fit 

into a 3 X 10 A rectangle. In addition to the ability to for4 

this planar structure, relatively high polarizability of the 

molecule, which is determined by the number and position of 

the chlorines, is important for the molecule to have a high 

affinity to the receptor site responsible for MFO-induction.



7. Induction of Porphyria
Porphyria cutanea tarda in humans is an acquired defeli 

in hepatic porphyrin metabolism, characterized by uroporphor- 

inuria (excretion of porphyrins in the urine), photosensitivity 

as manifested by blisters, and mechanical fragility of the 

skin (Kimbrough 1974). Normally, porphyrin synthesis is well 

regulated to provide the necessary amount of porphyrins for 

heme synthesis. The hepatic porphyria which is responsibl 

for an increase in porphyrins and for the skin photosensitivity 

can be produced experimentally by a number of drugs and chimicals 

which have the ability to stimulate activity of the initial 

enzyme of heme synthesis, 6-aminolevulinic acid (ALA)-syntietase 

(Strik and Wit 1972).
PCBs have been shown to cause hepatic porphyria in animals 

(Goldstein et al. 1974, Vos and Beems 1971). Goldstein et 

al. (1974) fed rats a diet containing 100 ppm Aroclor 1254 

for up to 13 months. After 2-7 months, there was an incre4se 

in the urinary excretion of several intermediary compounds 

of the metabolic pathway for heme synthesis. Uroporphyrin 

excretion increased up to 540-fold while the excretion of dopro- 

porphyrin increased 27-fold, porphobilinogen increased 50-fold, 

and 6-ALA increased 18-fold. The activity of 6-ALA synthetase, 

the rate-limiting enzyme of the metabolic pathway, was increased

after 3 months on the diet. At 4 months, the porphyrin con 

tration in the livers of treated rats was 1410 yg/g of live
cen-

r
compared to the concentration in the livers of control animals



of <0.1 ^lg/g. Aroclors 1016 and 1242 also induce porphyria 

in rats (Iverson et al. 1975, Goldstein et al. 1975). After 

dosing at 10 and 100 mg/kg/day for 21 days, both mixtures Icaused 

a significant accumulation of porphyrins in both sexes, bult 

Aroclor 1242 was nearly twice as effective at 100 mg/kg an 3 

produced a significant effect at the lower dose.

Rabbits developed symptoms of porphyria after application 

of Clophen A50, Phenoclor DP6, and Aroclor 1260 to their b^ck 

skin (Vos and Beems 1971) .

8. Immunotoxicity

The ability of PCBs to inhibit immune responses has b€ 

reviewed by Vos (1977) and by Silkworth and Loose (1981). 

Treatment with PCBs has been shown to reduce the level of slerum 

antibodies to pseudorabies virus in rabbits and to tetanus 

toxin in guinea pigs, reduce the delayed-type hypersensitivjity 

response to tuberculin in rabbits and to Freund's complete 

adjuvant in guinea pigs, reduce the mixed lymphocyte response 

in guinea pigs, and increase the susceptibility of ducks to 

infection with duck hepatitis virus. PCBs also cause atropl 

of the thymus and damage to the spleen in several species.
Since the thymus and spleen are involved in immunologic reac

tions, these adverse effects are indicators of reduced immui^o- 

competence.

More recently, Aroclor 1254 at 63, 135, 250 and 550 mg/ 

has been shown to produce a dose-dependent reduction in placue- 

forming cells in the spleen of mice in response to a challenge



with sheep red blood cells. This indicates that Aroclor 31254 

inhibited the formation of antibody-producing cells in the 

spleen (Wierda et al. 1981). A similar effect was seen in 

Rhesus monkeys fed Aroclor 1248 at 5 ppm in the diet for 1 

months. These animals had reduced hemolysin titers in res^ 

to injection with washed sheep red blood cells and reduced 

levels of Y”9lobulin in blood serum compared to control an 

not exposed to PCBs (Thomas and Hinsdill 1978).
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C. Toxicity of Chlorinated Dibenzofurans (CPFs)

As described earlier, commercial PCBs are contaminated 

with low levels of CDFs. CDFs may be formed from PCBs dur 

heating and during use in heat exchangers, and high levels 

of CDFs were found in the rice oil responsible for the Yush 

incident in Japan. CDFs have been detected in the adipose 

tissue and liver of Yusho victims at levels of about 0.01 pbm 

on a whole tissue basis (Kuratsune et al. 1976). Indeed thfy 

appear to be preferentially retained compared to PCBs since 

the ratio of PCB to CDF in the livers of the patients 7 yeaijs 

after exposure was about 4:1 compared to 200:1 in the contanin- 

ated rice oil.

The association of CDFs with PCBs and the apparent formation 

of CDFs from PCBs when heated are of particular concern becajuse 

CDFs are considerably more toxic than PCBs. For example, in 

a comparative toxicity study, Oishi et al. (1978) examined 

the toxicity of a PCB mixture (Kanechlor 500) and a mixture 

of CDFs produced by chlorination of dibenzofuran. The CDF



mixture contained tetrachloro-, pentachloro-, and hexachl(pro- 

dibenzofurans (average number of chlorines per molecule, 4.7). 

Groups of 10 male Sprague-Dawley rats were fed for 4 weeks 

on diets containing 100 ppm PCB, 10 ppm CDF, or 1 ppm CDF; 

an additional group was given untreated feed. Body weight 

gains were less in the treated groups than in the control jroup. 

This effect increased in severity in the order 100 ppm PCB 

< 1 ppm CDF < 10 ppm CDF. The relative weights (g/100 g body 

weight) of brain, spleen, and liver were significantly increased 

in the animals fed 100 ppm PCBs. These effects were also pro
duced by both dose levels of CDFs. In addition, both 1 ppm' 

and 10 ppm CDFs significantly increased the relative weights 

of heart, lungs, adrenals, and testes, and significantly decreased 

the absolute and relative thymus weight. CDFs at 10 ppm alno 

significantly decreased the relative weights of seminal vesicles 

and ventral prostate. Both doses of CDFs significantly redqced 

the blood hemoglobin concentration and hematocrit compared 

to the control group. This effect was not produced by the 

PCB treatment. All three treatments significantly increased 

the serum cholesterol concentration, significantly reduced 

the serum triglyceride concentration and significantly increased 

the concentration of lipid in the liver. It appears that 1 pm 

CDF produced effects more severe than 100 ppm PCB in this stujdy.

Although the toxicity of individual isomers of CDFs has 

not been studied in detail, emphasis has been placed on the 

isomer 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) since



it is likely to be the most toxic by analogy with the structur

ally similar chlorodibenzo-p-dioxins (CDD), of which 2,3,7,8- 

TCDD is the most toxic (Poland and Glover 1973). 2,3,7,8-rCDF

is also one of the isomers that is found in commercial PCB3 

(Bowes et al. 1975a, b) , is formed during heating of PCBs (Morita 

et al. 1978), and is the major CDF in Yusho oil, in which it 

was present at 0.45 ppm, about 8% of the total CDFs (Buser 

et al. 1978a).

In rhesus monkeys, 2,3,7,8-TCDF at 5 and 50 ppb in the 

diet caused sickness and some deaths in groups of three animals 

fed for 6 and 2 months, respectively. The principal pathologic 

effects were atrophy or squamous metaplasia of the sebaceous 

glands, mucous metaplasia and hyperplasia of the gastric mu:osa, 

involution of the thymus, and hypoplasia of the bone marrow 

The effects were most severe at the 50 ppm dose level, but 

were also apparent at the lower dose level. The survivors 

recovered after 3 months on a TCDF-free diet (McNulty et al,

1981)

CDPs are also much more potent inducers of liver micros 

enzymes than PCBs. Kawano and Hiraga (1978) observed a greater 

increase in liver cytochrome P-450 content in rats given thri 

daily doses of mixed CDFs at 100 jig/kg/day than in rats give 

three daily doses of a PCB mixture (Kanechlor 500) at 10 mg/kg/day. 

Also, Goldstein et al. (1978) observed that the highly toxic 

isomer 2,3,7,8-TCDF was active as an inducer of the liver mi :ro- 

some enzyme aryl hydrocarbon hydroxylase in rats when given
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as three daily Intraperitonal doses of 0.1 pg/tg/day. Thl 

was the lowest dose tested, and a no-effect level for this 

iso.er has not been Identified, indeed, contamination of 

commercial, ,g, hesachlorobiphenyl isomer with 44 pjm, 
2,3,7,8-TCDF was responsible for the induction of cytochron 

P-448 and aryl hydrocarbon hydroxylase by the commercial hr 

chlorobiphenyl (Goldstein et al. 1978,. These results Indi 
that 2,3,7,8-TCDP was at least 20,000 times more potent as 

an inducer of AHH than 2.2',4,4■,5,5.-hexachlorobiphenyl

e
xa-
cate
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APPENDIX C

TOXICOLOGICAL DATA NOT USED IN THE RISK ASSESSMENT

In Section III of this report, we selected three types 

of toxic effect of PCBs as the basis for assessment of riskb 

at low exposure levels. Chloracne is the best documented effect 

in humans and is an effect for which the exposure-response 

relationship has been defined reasonably clearly. Reproductive 

toxicity is the effect that has been observed in animal experi

ments at the lowest dose level. Carcinogenesis in animals 

is an effect of significant public health concern and an efflect 

for which there are scientific reasons to believe that risks 

may exist at very low dose levels.

In addition to these types of toxic effect, several oth^r 

effects of PCBs have been reported, but were not used in our 

risk assessment. The most important of these reported effects 

are listed below.

1. Data suggesting abnormal lung function in workers 

exposed to PCBs (Warshaw et al. 1979). In our judgment these 

findings need independent confirmation.

2. Data suggesting correlations between PCB levels in 

tissues and indicators of cardiovascular risks (Kreiss et al. 

1981, Baker et al. 1980). Although these are potentially signi

ficant risk factors, it is not clear whether the elevated PCB 

levels associated with them are causes or effects.

3. Data on mutagenicity of lower chlorinated biphenyls 

(Wyndham et al. 1976) and on binding of metabolites to DNA
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and RNA (Morales and Matthews 1979) . The significance of tjhese 

findings for risk assessment is not clear, since the mutagenic 

components are not found in commercial mixtures such as Arojplor 

1254.
4. Data on the sensitivity of mink to low levels of PC^Bs. 

The validity of the mink as an experimental model for toxic 

effects in humans is questionable.

5. Data on teratogenic effects of PCBs. Studies by Eayrl 

et al. (1974) have not been reported in sufficient detail;

Lucier et al. (1978) used 3,3',4,4'-tetrachlorobiphenyl, a 

highly toxic isomer that is only a minor component in commercjial 

mixtures.

6. Data on induction of liver enzymes at low doses. 

Although several human studies have shown increased activity 

of certain liver enzymes (SCOT, SGPT, and GGP), the health 

significance of these findings is not clear. In theory, the 

increased activity of mixed function oxidases could either 

increase the risks of cancer (by augmenting the conversion 

of carcinogens into active metabolites), or decrease it (by 

accelerating the breakdown of these active metabolites). In 

practice, most studies have indicated a decrease in effects 

when PCBs are administered prior to administration of a carcin

ogen that requires metabolic activation (see Appendix B).

Hence, we will assume that the net effect of enzyme induction 

by PCBs is likely to be beneficial or neutral.



APPENDIX D

POSSIBLE RISKS POSED BY TCDD

After the risk assessment of pCBs presented in this rej>ort 

was completed, trace quantities (up to 18 ppb) of 2,3,7,8-t< tra- 

chloro-p-dioxin (TCDD) were reported as having been identif: 

in sludges from lagoons 4 and 5. In many respects, the bioljog- 

ical effects of TCDD and PCBs are similar but TCDD is rough] 
100,000 times more potent than PCB mixtures of the type foun|: 

in sludges at the OLD site (Parkinson and Safe 1981). But, 
the intrinsic hazard posed by TCDD at concentrations of 5-18| 

ppb are somewhat greater than those posed by PCBs at concentra

tions around 100 ppm. However, this difference is at least 

partially offset by the fact that TCDD is less volatile than 

PCBs, is more strongly adsorbed to surfaces, and is less liabjle 

to move in groundwater. Hence the risk posed by TCDD at the 

level recorded at the OLD site are probably of the same order! 

of magnitude as those posed by PCB. With appropriate changes 

the conclusions drawn in this report about the risks posed 

by PCBs are equally applicable to TCDD.
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r Chemics! Waste Management, inc.

July 28, 1983

Robert R. Maynard, Director 
Ohio Environmental Protection 

Agency
361 East Broad'Street 
Columbus, Ohio 43216

Re: Findings and Orders of June 30, 1983 and
July 19, 1983, Chemical Waste Management, 
Inc., Vickery, Ohio Facility

Dear Mr. Maynard:

The above-cited Orders are seventeen in number. Set 
forth below are the actions Chemical Waste Management, Inc. 
("CWM") has or is taking with regard to each Order.

1. CWM's Vickery Facility is not presently accepting 
oily wastes, as previously defined, see letter of Charles 
J. Wilhelm to Donald Wallgren, dated April 8, 1983. It has 
received permission from Ohio EPA to remove PCB-contaminated 
oily wastes from the site, see letter of Robert Maynard to 
Milo Harrison, dated April 28, 1983. CWM has completed re
moval of tanked material which CWM, Ohio EPA and federal 
EPA agreed were PCB-contaminated and has skimmed oil from 
all the ponds and removed it. CWM continues to remove such 
wastes as small amounts of PCB-contaminated oil rise to the 
surface of and are skimmed off the site's ponds. CWM plans 
to recommence reclaiming and sale of waste oil after decon
taminating its reclamation facilities.

2. A report of oil sales since 1979 is enclosed as 
Attachment A.

3. CWM is presently injecting aqueous -wastes with 
Ohio EPA permission, see letter of Robert Maynard to Lee 
Archambeau, dated June 30, 1983.
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4. CWM has corrected past deficiencies and presently 
conducts its business in full compliance with its waste 
analysis plan.

5. CWM is complying with applicable federal laws and 
regulations regarding PCBs. It is aware of no state laws 
or regulations regarding PCBs. Indeed, you publically 
stated in Fremont, Ohio recently that there were no state 
laws or regulations regarding PCBs.

6. CWM is making a proposal today to your staff for 
complete remedial work and future environmental control at 
the Vickery Facility, including disposal of PCB-contaminated 
sludges at the facility. A summary of the proposal is en
closed as Attachment B.

7. Any storage of tanked PCB-contaminated oil at the 
facility prior to shipment is in compliance with applicable 
federal regulations. Tanks are locked. CWM is aware of no 
state regulations applicable to PCB storage.

8. CWM has previously delivered to you its reports 
on off-site and on-site surface water and soil samples. As 
additional samples are analyzed, the resulting reports will 
be delivered. A summary of the results is being presented 
to your staff today as Exhibit I to Attachment B.

9. As discussed between our attorney, Jeffrey G. Miller], 
and your Mr. Styduhar on several occasions, CWM cannot com
plete closure of Pond 4 without Ohio EPA and U.S. EPA appro
val. CWM has at all times been willing to proceed with clo
sure in accordance with its closure plan upon receiving such 
approval. It could have met the 90-day deadline if it had 
previously received such approval. At this point, it cannot, 
even if it received approval today. CWM is making a propo
sal for upgrading its closure plan for Pond 4 to your staff 
today. As soon as CWM receives approval of the upgraded 
plan or of any other subsequent proposal, it will immedi
ately recommence closure and will complete it expeditiously.

Despite its willingness to commence closure of Pond 4 
immediately after receiving the required approvals, CWM con
tinues to recommend that closure not be undertaken during 
summer months when emissions, including odor, will be at
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their maximum. CWM recommends that closure be performed 
during colder weather.

10. CWM is not moving wastes into or out of Ponds 5 
or 7, except with your approval. As previously explained, 
there is no environmental or public health reason not to 
use Pond 7 to receive wastes, in fact it is preferable from 
safety and management perspectives to do so, see letter of 
George Vander Velde to Robert Maynard, dated June 29, 1983. 
Receipt of wastes into Pond 7 would not result in any greate 
inventory of aqueous wastes on site. CWM is in receipt of 
your approval, dated July 20, 1983, to receive wastes into 
Pond 7 and is constructing the spill diversion pad requested 
in your letter.

11. CWM continues to notify Ohio EPA in advance of non 
routine environmental sampling at the Vickery Facility.

12. CWM will comply with applicable portions of Rule 
3745-66-12 of the Administrative Code in pond closures.

13. CWM is proceeding with the interim control measures 
previously proposed by it, see letter of George Vander Velde 
to Robert Maynard, dated April 27, 1983, Attachment H, and 
letter of Jeffrey G. Miller to Robert Maynard, dated June 
13, 1983. You approved this proposal in your letter to Milo 
Harrison, dated May 6, 1983. CWM has experienced delays in 
putting this interim system into operation because of reac
tions of and between the waste streams involved, but antici
pates meeting the November 30 date. As previously explained 
this should solve odor problems from newly received odorous 
waste streams with organic wastes entering the system, but 
will not solve all odor problems at the site. CWM Relieves, 
based on your letter of May 6 and conversations with your 
staff, that this system satisfies the requirements of Order 
13.

14. CWM is making a proposal to your staff today to 
phase out use of ponds at the site and to replace them with 
an enclosed treatment and storage system. A summary of that 
proposal is enclosed as Attachment B.

15. CWM is not allowing third parties on site without 
the required approval. It will look to you for indemnificatic
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for any damages resulting from its compliance with this Ordep 
e.g., refusal to admit doctors, police, ambulance, other go
vernmental agencies, fire department, etc. CWM acknowledges 
your approval dated July 20, 1983, of entry by persons doing 
business with CWM at the facility and media.

16. CWM continues to supply Ohio EPA with copies of 
analytical results, consultant reports, etc., qualified as 
previously discussed.

17. CWM's plan to investigate spills from trucks is 
described in Attachment C. CWM has developed spill response 
capacity and will exercise it for spills from trucks owned 
and operated by CWM. CWM has and accepts no responsibility 
for spills from trucks not owned or operated by it. Such 
responsibility can only be created by explicit legislative 
action changing common law doctrines of vicarious liability, 
see, Isbandtsen Co. v. Johnson, 343 U.S. 779 (1953), and 
Amoco Oil Co. v. EPA, 501 F.2d 722 (D.C. Cir. 1974). CWM 
may voluntarily respond to spills from such trucks in appro
priate circumstances.

Although CWM is proceeding as outlined above, it does 
not waive its rights to contest the validity of the Findings 
and Orders. Indeed, it is noticing appeal of them. As with 
CWM's appeal of your previous Order, CWM will agree to sus
pension of the appeal proceedings during negotiation to reach 
an agreed upon resolution of this matter. CWM renews and 
continues its request that correspondence and documents sub
mitted by it be treated as confidential information.

truly yours.

George Wander Velde 
Vice President, Technical 

Development and Services

GV/sep

cc: Basil G. Constantelos
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ATTACH LENT A

C\m, VICKERY, OHIO RECLAIMED OIL CUSTOMERS

Ohio EPA has requested from CWM a report identifying 

purchases of reclaimed oil from CWM's Vickery, Ohio facility, 

together with the quantity and characteristics of the oil sold 

to them, the results of analyses on such oil performed CWM 

or its consultants, and the quantity of oil still in the 

possession of the purchasers. With the exception of som4 

analytical data, that report was delivered to Ohio EPA on 

May 12, 1983. Attached are: 1) a copy of the May 12, 1) 

report, amended to show subsequent receipt of ETC data;

2) copies of CWM laboratory report forms for oil sold thkt CWM 

has retained in its files; 3) copies of the results of analyses 

performed by CWM's consultants on oil retained by customers; 

and 4) examples of BS&W test logs. With regard to CWM's labor

atory report forms, it should be noted that CWM did not routinely 

test every outgoing load of oil or retain copies of the results 

of all tests run. In addition, not all of such records :hat 

it initially kept are still in its files. Most BS&W res ilts 

were transferred to BS&W logs, examples of which are attiched. 

These logs do not indicate whether the test results are Eor oil 

received by, stored at or sold from the facility. If rejuested, 

CWM will furnish copies of all such logs and attempt to recon

struct, to the best of its ability, which BS&W results miy

have been of oil sold.



EXHIBIT F

CHEMICAL WASTE MANAGEMENT, INC. 

VICKERY, OHIO 

OIL SHIPPED OFF-SITE 

1-80 Through 3-83*

*Based cn combination of company records and telephone calls to custome 
representations are made to the complete accuracy of the information p

s. No 
esented.



Al-Cat Petroleum
11636 Champaign Street
Warren, Michigan 48089
313-827-8579 Bill Katzstein
Use: Blended into fuel stock
Volume: 4-81 through 5-81, 70,449 gallons
Customer List: Al-Cat refused to release customer list
Oil On Hand: None

Allied Oil Co.
Cleveland, Ohio 
216-771-3400 Mike Swan 
Use: Blended into fuel stock
Volume: 1-80 through 10-82, 1,512,948 gallons
Customer List: Would not reveal customer list, but said all CWM oil was

industrial boilers.
Oil On Hand: None

Beck Suppliers 
1000 North Front Street 
Fremont, Ohio 43420 
419-332-5527 Larry Beck 
Use: Blended for use as fuel
Volume: 6-82 through 7-82, 89,090 gallons
Customer List: Information is available, but Beck Suppliers would not ijelease it

to CWM at this time.
This was #2 oil which was purchased from American Standard Corp., Tiffir, Ohio and 
stored at the Vickery site. The oil was resold to Becks and was not bllended with 
the #4 oil which CWM sold as fuel.

burned in

Bowling Green Street Department 
Bowling Green, Ohio 
419-352-0067 Dave Barber
Use: Used for dust control in streets and alleys.
Volume: 6-81, 1,709 gallons
Oil On Hand: None, the 1709 gallons were picked up at Vickery in the Bolwling

Green Street Department truck that spread the oil and all 
was spread within one week.

Can-Am 
Box 40
Breslau, Ontario NOB IMO 
519-648-2226 Murry Crispin
Use: Solvents - Blended with waste oil and sent to cement kiln for fuel 
Volume; 1-80 through 5-80, 1,421 gallons 
Customer List: St. Lawrence Cement Company

2391 Lake Shore Road West 
Clarkson Kississanga, Ontario L5J1K1

-1-
5/11/83

the oil



Cantrell Oil 
626 North Fifth Street 
Fremont, Ohio 43420 
419-332-0901 Charles Cantrell
Use: Cantrell reports the product was resold as fuel
Volume: 6-81 through 7-81, 13,794 gallons 
Customer List: Not available
Oil On Hand: None

Chemical Waste Management, Inc.
3106 Snyder-Doraer Road 
Springfield, Ohio 45002 
513-969-8346 Rick Tighe
Use: Fuel for asphalt plants and drying kilns

(See customer list from CWM, Springfield, Ohio below
OLD oil was sold through the Springfield operation, it may or may not have 
moved through the Springfield facility).
Volume: 5-81 through 10-82, 783,761 gallons

CHEMICAL WASTE MANAGEMENT, INC.
SPRINGFIELD, OHIO 

OIL SOLD 1-80 THROUGH 3-80*

Northwood Stone & Asphalt 
1558 Co. Rd. 105 
Belle Center, Ohio 43310 

•Use: Fuel for drying kiln
Volume: 631,385 gallons
Oil On Hand: 7000 gallons (estimated)
Sample: Sample picked up and analyzed by Alert Labs (See Attached Datab

United Asphalt 
Box 266, Park Drive 
Thornville, Ohio 43076 
614-246-6315 Dick Shelley 
Use: Fuel for asphalt plant
Volume: 420,462 gallons
Oil On Hand: None CO
Staco Energy - Delrich Products 
301 Gaddis Blvd.
Dayton, Ohio 45403 
513-253-1191 Jim Gudgell 
Use: Fuel for industrial boiler
Volume: 93,671 gallons
Oil On Hand: 4000 gallons (estimated) and ETC
Sample: Sample picked up and analyzed by Alert Labs/(Sec Attac'r.ed Data



Ray Hensley, Inc.
3790 Crabill Road 
Springfield, Ohio 45502 
513-323-3040 (1-800-762-3602) 
Use: Fuel for asphalt plant
Volume: 105,600 gallons
Oil On Hand: None

Ohio Road Paving 
Section Line Road 
Delaware, Ohio 43015 
614-224-8111 Chuck Rohl 
Use: Fuel for asphalt plant
Volume: 66,000 gallons
Oil On Hand: None

Valley Asphalt 
1901 Springboro Pike 
Dayton, Ohio 45439 
513-293-4119 Mel Levy 
Use: Fuel for asphalt plant
Volume: 177,679 gallons
Oil On Hand: None

Brock Asphalt 
S.R. 41 S.E.
Washington Court House, Ohio 43160 
614-335-6301 Charles Armbrust 
Use: Fuel for asphalt plant
Volume: 142,198 gallons
Oil On Hand: None

Miami Asphalt 
615 E. Dakota Street 
Troy, Ohio 45373 
513-335-8311 William Tanner 
Use: Fuel for asphalt plant
Volume: 18,410 gallons
Oil On Hand: None

Don Cise Inc.
504 First National Bank Building 
Hamilton, Ohio 45011 
Use: Fuel for asphalt plant
Volume: 5,675 gallons
Oil On Hand: None

CO

-3-
5/11;S3



Cresent Chemical 
Main Street 
Weston, Ohio 43569 
419-669-2041 George Beatty
Use: Blended into product used as concrete form release
Volume; 5-80, 3,803 gallons
Oil On Hand: 1000 to 2000 gallons in packaged product
Sample: Sample was picked up and analyzed by Alert Labs /(See Attached

and ETC
)ata)

Erie Blacktop 
P.0, Box 2351 
Sandusky, Ohio 44870 
419-588-2618 Dean Wycol 
Use: Fuel for asphalt mfg.
Volume: 1-80 through 10-82, 87,880
Oil On Hand: 500 gallons (estimated). Oil has been mixed with two oth^r loads

since our last shipment . ^tid ETC
Sample: Sample picked up and analyzed by Alert Labs/(See Attached Data

Fluid Engineering 
2500 New York Avenue 
Whiting, Indiana 43694 
219-932-9000 Jim Salmon
Use: Blended for use as fuel for open hearth steel furnaces and coke o\fens
Volume: 12-81 through 1-82 52,652 gallons
Customer List: Fluid Engineering refused to release customer list to C\^
Oil On Hand: None (See attached analysis of our oil)

Henry Packing
924 Fremont Pike
Perrysburg, Ohio 43551
419-874-4369 Ron Henry-
Use: Fuel for industrial boiler
Volume: 7-80 through 1-83 49,939 gallons
Oil On Hand: 4000 gallons (estimated)
Sample: Sample picked up and analyzed by Alert Labs

J. E. Baker 
3964 County Road #41 
Millersville, Ohio 43448 
419-638-2511
Use: Fuel for drying kiln and coating for RR cars 
Volume: 1-81 through 1-83 68,217 gallons
Oil On Hand: None

d ETCee Attached Data)

-4-
5/11/83



Keenan Oil 
2350 Seymour Avenue 
Cincinnati, Ohio 45200 
513-631-2900 Tim Wolfe 
Use: Blended into fuel
Volume: 1-80 through 4-80, 36,007 gallons
Customer List; Keenan refused to release customer list
Oil On Hand: None

Kopper's
2401 Front Street
Toledo, Ohio 43605
Andy Screptack - 419-691-4641
Use: Fuel for industrial boiler
Volume: 1-80 through 4-80, 393,214 gallons
Oil On Hand: Residual amount in virtually empty 1,000,000 tank
Sample: analysis attached.

Mateo
P.O. Box 29
Maumee, Ohio 43557
419-893-7645 Jim Menges
Use: Fuel for asphalt plant
Volume: 6-80 through 6-82, 102,189 gallons

Michigan Petroleum 
13650 Helen Street 
Detroit, Michigan 48089 
313-827-8579 John Picci 
Use: Cutting Oil
Volume: 1-81 through 3-81 103,280 gallons
Customer List: Refused to release customer list
Oil On Hand: None

OlAVVD

Ohio Road Paving
204 Strub Road
Sandusky, Ohio 44870
419-626-4067 Bob Huff
Use: Used as fuel for asphalt plant
Volume: 1-80 through 8-80 128,990 gallons
Oil On Hand: None

-5-
s/1: /c3



Reserve Petroleum 
1386 Old Free Port Road 
Pittsburgh, PA 15238 
412-781-5200 Don Smith 
Use: Used as blend for fuel
Volume: 12-81 through 1-83, 1,638,254 gallons
Customer List: Refused to release customer list, but all fuel burned ih

industrial boilers 
Oil On Hand: None

Sandusky Speedway 
614 W. Perkins Avenue 
Sandusky, Ohio 44870 
419-625-4084 Dick Decker 
Use:
Volume: 5-80 985 gallons 
Oil On Hand: 500 ga^ons
Sample: Sample picked up

and ETC
and analyzed by Alert Labs/(See Attached Data

United Asphalt 
3052 Route 20 
Ashtabula, Ohio 44044 
Dick Shelley - 614-246-6315 
Use: Fuel for asphalt plant
Volume:
Oil On Hand: None

Wiseman Oil
Fort Pitt Federal Bldg.,524 Penn Ave. 
Pittsburgh, Pa. 15222 
412-262-9290
Use: Blended into fuel stock
Volume: 11-80 through 8-81, 1,368,087 gallons
Unable to reach due to bankruptcy

-6-
5/1 1/S3



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

K D (LCUSTOMER:

WASTE DESCRIPTION: UTTW^lAJLr O »U COy^ V «
DATE RECEIVED: MDISCHARGED TO: ZED:

RESULTS:
''^BOTTOM SLUDGE & WATER: 6(L

^FLASH POINT:_____
v^PECIFIC GRAVITY:

API GRAVITY:______

^'carbon : 1

v/SULFUR:

^VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

v/6hLORIDE SCRUB: 0. QQI

'^CID SCRUB:_______Q. Q

v/oiL COMPATABILITY:

OTHER:

COMMENTS:



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: CUSTOMER:
WASTE DESCRIPTION: OLD, 

DISCHARGED TSr lAvit A DATE R]

1 4t>
3l4/^RECEIVED: ANALYZED; 3/H/tD

RESULTS:
V BOTTOM SLUDGE & WATER: OS*)t SJUd.

FLASH POINT:______________________________

SPECIFIC GRAVITY: _______________________________

API GRAVITY:

CARBON:

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY;

OTHER:

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

JW#;HU7 ‘customer; (LJ (2S2~?3>)

"7ASTE DESCRIPTION : M
DISCHARGED TO: DATE RECEIVED: B/\D ANALYZED: ^/u/j2)

RESULTS:
BOTTOM SLUDGE & WATER: lU 7 % H2.6

FLASH POINT:

•"SPECIFIC GRAVITY:

API GRAVITY:___________ _

CARBON:____________________

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU’S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB; 

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

orm 214

-O'HVi



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW# ; gt+q ‘ CUSTOMER: /u ^ P/lr L (7.h^ST> )

WASTE DESCRIPTION: OlD U3iUitt rjt 4t> Y(Lr}/Lo^

71 1DISCHARGED TO; DATE RECEIVED; 2,(zl| 7b ANALY2I '.Di’i-h-TS’/jb

RESULTS:

V BOTTOM SLUDGE & WATER: -S

FLASH POINT:

SPECIFIC GRAVITY: 0.7^0

API GRAVITY:

CARBON;

ASH:

SULFUR;

VISCOSITY;

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB: g

OIL COMPATABILITY: V-*

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

UV, CUSTOMER :vi\. 3>
WASTE DESCRIPTION; - c>-Jc

DISCHARGED TO: DATE RECEIVED: 7. '^0 ANALYZED:

RESULTS:
/<.BOTTOM SLUDGE & WATER: p[ \

FLASH POINT:

SPECIFIC GRAVITY:

API GRAVITY:______

CARBON: ____________

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY:

OTHER;

COMMENTS:

Form 214

IP



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW» ; Z! T 6 ' CUSTOMER: F 11. , J F
£, I J■4 tn.

p^iHe4.WASTE DESCRIPTION: gP m.4^ g

DISCHARGED TO; iSp^^tiLl 1 DATE RECEIVED: / ANALYZiSD: /Z//5~A /

RESULTS;
^^'^TOM SLUDGE & WATER: f *1^ e/C- 0-j ^ /f-. O I/ ^' —

J^rU^SH POINT;fO<^^r

t'^ECIFIC GRAVITY; Q. j~ 

14^1 GRAVITY; o? ^ > 9 

CARBON:
ASH:

ULFUR: /-'3 V.
i^-VlsCOSITY:______
^^'li^TING VALUES;

m ss ct
*^TAL BTU'S/lb. /?. ^00>

i^QfT BTU' S/lb. //^ 9- OO

CHLORIDE SCRUB: 

ACID SCRUB:

t. i\ '

OIL COMPATABILITY:

OTHER : Pou< Pa jv/v 4 I

A-sTK "J)t&4f/U4i

COMMENTS: 4^kg^ ^ -T4.

ca» wv pa 3 >4Vrci .

Form 214

tD«
CT< ; -

copy ie Z'F /Zy^^/pr



CHEMICAL WASTE MANAGEMENT, INC.
CUSTOMER SAMPLE REPORT

CUSTOMER:

SAMPLE CODE: DISCHARGED TO:

SAMPLE IDENTIFICATION:

COLOR:

Test Results

PHENOL
TOTAL AL or AC

0&G{ )

FLASH

REACTION/POND 5:

OTHER TESTS: PO_/h

REMARKS:



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#; 9-^ CUSTOMER:
u*WASTE DESCRIPTION: 0^

DISCHARGED TO: A: ^TE RECEIVED: f f I ^ /f^ ANALYZI
ID:

RESULTS:

BOTTOM SLUDGE & WATER:' O,

FLASH POINT: a
SPECIFIC GRAVITY:

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER: , _ 1 PL 1

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW»; ^3 CUSTOMER; iLxP.

DISCHARGED TO: ^ATE RECEIVED; l//2>/^C
ANALYZED: //i/So

RESULTS:

BOTTOM SLUDGE & WATER;

FLASH POINT;
SPECIFIC GRAVITY; Q.^U:>

API GRAVITY;__________________

CARBON;________________________

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB; 

ACID SCRUB;

OIL COMPATABILITY;

OTHER;

COMMENTS;

Form 214

M



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW# ; ______ CUSTOMER; \4g

WASTE DESCRIPTION; Q^C,/tr^ s>:si
DISCHARGED TO; A; DATE RECEIVED; ANALYZED: (/Eo

RESULTS:
BOTTOM SLUDGE & WATER; » O -7 ^ ■̂ 0. ijb

FLASH POINT;

SPECIFIC GRAVITY:

API GRAVITY:_____

CARBON;___________

ASH:

SULFUR:

VISCOSITY;

HEATING VALUES;

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NWt; CUSTOMER;
WASTE DESCRIPTION; (g)yj^_____________________________ ______________
DISCHARGED TO; h DATE RECEIVED; r flbfSp ANALYZED; \/l^llo

RESULTS;
BOTTOM SLUDGE & WATER; ^ I'^‘Ip ^~^JD | 3*7^

FLASH POINT;
SPECIFIC GRAVITY: O. ^ \

API GRAVITY;

CARBON:

ASH;

SULFUR:

VISCOSITY;

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB;

ACID SCRUB:

OIL COMPATABILITY;

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

NW#: CUSTOMER

WASTE DESCRIPTION:

.TE RECEIVED: ANALYZED

RESULTS
BOTTOM SLUDGE & WATER: ^' t).

f / I

FLASH POINT:

SPECIFIC GRAVITY

API GRAVITY

CARBON

SULFUR:

VISCOSITY

HEATING VALUES

TOTAL BTU'S/lb

CHLORIDE SCRUB

ACID SCRUB

OIL COMPATABILITY

OTHER

COMMENTS

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#i 9^ CUSTOMER:
WASTE DESCRIPTION: Ov^>L>

DISCHARGED TO: U~l_ ^ 0DATE RECEIVED : ] In (St ANALYZED /l4/gc

RESULTS:

BOTTOM 

FLASH POINT:

SLUDGE & WATER: 9^ ^ ( | D t 0S%

SPECIFIC GRAVITY: ^.^0^

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU’S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

Form 214

t i



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER: '\oQ>
^ i

WASTE DESCRIPTION:
1

DISCHARGED TO: DATE RECEIVED: :: "6Z ANALYZE D:

RESULTS:
5' j
^ BOTTOM SLUDGE & WATER: oM

FLASH POINT:

SPECIFIC GRAVITY:
API GRAVITY: ^ ^

CARBON:

ASH:

SULFUR:
V

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER;

COMMENTS:

o

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: c;1 CUSTOMER:

WASTE DESCRIPTION : O --Ali ' crri-i

DISCHARGED TO: DATE RECEIVED: T? ANALYZED:

RESULTS:

Form 214

BOTTOM SLUDGE & WATER: 

FLASH POINT:
/ 0_L

SPECIFIC GRAVITY: Q-H((^
-I

API GRAVITY: .J S

CARBON:____________________ _

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER:
—----------------------------------------------------^------------------------------------------------------------------------

WASTE DESCRIPTION: A i)

DISCHARGED TO: A4 DATE RECEIVED: I (C Uo ANALYZE >:

RESULTS:
% BOTTOM SLUDGE & WATER: Q(c' r ’ I

FLASH POINT:

SPECIFIC GRAVITY: f) S

API GRAVITY: V

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU‘S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: 4 3 CUSTOMER: b'7
— ^ -------------------------------------------------------- ------

WASTE DESCRIPTION: ~
DISCHARGED TO: A BATE RECEIVED: C: ^ oi *^0 ANALYZE! ):

RESULTS:
BOTTOM SLUDGE & WATER: 0\"

FLASH POINT:
SPECIFIC GRAVITY: 0

API GRAVITY: q: . T-K

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES: ____

TOTAL BTU'S/lb.

NET BTU*S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY: ,nx^\^
OTHER:

COMMENTS;
%

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW»; ^ CUSTOMER; Q l-.Cc L O
. IWASTE DESCRIPTION; C - cnA

DISCHARGED TO; A' \h DATE RECEIVED! •-'1- ANALYZES;

RESULTS;
V. BOTTOM SLUDGE & WATER; H7 r. 

FLASH POINT;
SPECIFIC GRAVITY; .4(7

API GRAVITY;

CARBON;

ASH:

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU*S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB;

ACID SCRUB;

OIL COMPATABILITY; -

OTHER;

•

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: H ^ CUSTOMER: \ ^

WASTE DESCRIPTION:
DISCHARGED TO: ^ DATE RECEIVED: 1 ^ I ANALYZEI

RESULTS:
1

BOTTOM SLUDGE & WATER: ^{~7 l' \ 1 C [\-,C ^

FLASH POINT;
SPECIFIC GRAVITY: C ^ ((

API GRAVITY: - WC*

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU’S/lb.
NET BTU'S/lb. . - . - -

CHLORIDE SCRUB;

ACID SCRUB:

OIL COMPATABILITY:

roHV'
OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; CUSTOMER;
WASTE DESCRIPTION; <5^ 0< oU?
DISCHARGED TO; P\ DATE RECEIVED; /S'/gO ANALYZEll ; l/s/g6

RESULTS;

BOTTOM SLUDGE & WATER Dtg0.2-S7^

FLASH POINT;

Form 214

7.Si^.

SPECIFIC GRAVITY; 0*^ \0

API GRAVITY;

CARBON;

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU’S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB;

ACID SCRUB;

OIL COMPATABILITY;

OTHBB:

COMMENTS;



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

CUSTOMER; V^;

WASTE DESCRIPTION; Q

DISCHARGED TO DATE RECEIVED ANALYZED;

RESULTS
BOTTOM SLUDGE & WATER; (PCO’ O

FLASH POINT;____________________________________

SPECIFIC GRAVITY; Q ^ I O_______________

API GRAVITY;

CARBON;

ASH:

SULFUR:

VISCOSITY

HEATING VALUES:

TOTAL BTU'S/lb.

CHLORIDE SCRUB

ACID SCRUB;

OIL COMPATABILITY

OTHER

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; CUSTOMER: a 7
WASTE DESCRIPTION; Co^- o:si
DISCHARGED TO; A______ DATE RECEIVED: 1 IS j Si

ANALYZED : \ I S'! Si

RESULTS:
BOTTOM SLUDGE & WATER: 9“^% 0(0^ O.lS • (D-Z-Oc^l

FLASH POINT:

Form 214

%

SPECIFIC GRAVITY: C.^OS

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU’S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB;

ACID SCRUB;

OIL COMPATABILITY:

other:

COMMENTS;



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

CUSTOMER

WASTE DESCRIPTION

DISCHARGED TO DATE RECEIVED

RESULTS:

BOTTOM SLUDGE & WATER

FLASH POINT

SPECIFIC GRAVITY

API -GRAVITY:

CARBON

SULFUR:

VISCOSITY:

HEATING VALUES

TOTAL BTU'S/lb

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FOR.M

FOR OIL

NV?#: CUSTOMER: Yr-
-------------------------------------------- -----------------------------------------------------------------------------------

WASTE DESCRIPTION: Trs.XcKw )
DISCHARGED TO: “rr. V C DATE rSsCEIVED: 1 / t ANALYZE 5: \I\UC
RESULTS:

BOTTOM SLUDGE & WATER: ^7 §i •

FLASH POINT: " 0
SPECIFIC GRAVITY: 0.^0 7

API GRAVITY: C-

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

r Q^4\OTHER;

COMMENTS:



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER: ^79o ?J 'WASTE DESCRIPTION: OS)

DISCHARGED TO; '^"TD DATE RECEIVED; \ /S f S>0 ANALYZE D: [Jt/So

RESULTS:
BOTTOM SLUDGE & WATER; 9^1,0 OJ?: 0.7^^SU

------------------- 1--------------■■ -i -1-------------------------- C

FLASH POINT:
J

SPECIFIC GRAVITY: Q 1 O

API GRAVITY:

CARBON;

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES;

‘ TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY; * *

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW»; ______ CUSTOMER;

WASTE DESCRIPTION; Q . n'S)
DISCHARGED TO; A ^TE RECEIVED; \ /G- !2o ANALYZED /fe/Sg
RESULTS;

BOTTOM SLUDGE & WATER;^%6lP» P.75^o\KO; 

FLASH POINT;
SPECIFIC GRAVITY; G TO

API GRAVITY;

CARBON;

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB;

ACID SCRUB;

OIL COMPATABILITY;

OTHER;

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW# ; ^3> CUSTOMER; l/lA

WASTE DESCRIPTION: 0

DISCHARGED TO:
DATE RECEIVED: l/fj IBo

ANALYZE! : \/lllS0

RESULTS:

BOTTOM SLUDGE & WATER:9^.^%(?)\\? OSX ^\(kr
f ^

FLASH POINT:

SPECIFIC GRAVITY: ^-^OCo

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY;

OTHER;

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; 9^ CUSTOMER: -2 Cj /
WASTE DESCRIPTION: 0 ^ AO
DISCHARGED TO: ■■ DATE RECEIVED: f/f(g/P(n ANALYZE! : ( //(. IRo
RESULTS:

BOTTOM SLUDGE & WATER;9R*70 0j£>j

FLASH POINT:

SPECIFIC GRAVITY; f) i
API GRAVITY:

CARBON;

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU’S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB;

OIL COMPATABILITY:

other:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: CUSTOMER:
WASTE DESCRIPTION: " C '
DISCHARGED TO: ^nrC-.-V A DATE RECEIVED: i hx J'XO ANALYZEI : { llx^

RESULTS:
BOTTOM SLUDGE & WATER: 7c CO? ; ! " k fA, Z

FLASH POINT;
SPECIFIC GRAVITY: OPiT

API GRAVITY:

CARBON:

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY;

OTHER;

COMMENTS;

Form 214

50-\ ^ ■



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; CUSTOMER;

WASTE DESCRIPTION;
DISCHARGED TO; DATE RECEIVED: f / 70/ ^ ANALYZED; 1 /

RESULTS:
BOTTOM SLUDGE & WATERQvl ■. 5, S ^4--. ^: 0 - S 7c- S[^

FLASH POINT;

SPECIFIC GRAVITY; 0>^MC

API GRAVITY:

CARBON;

ASH;

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY;

OTHER: ^

--------------------------------------------------------------------------- —------——------------------

COMMENTS;

Form 214'



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER: Z Xc Co
WASTE DESCRIPTION: ... o <Ovi’
DISCHARGED TO: DATE RECEIVED: \ / '^ 1^0- ANALYZE!

RESULTS:
BOTTOM SLUDGE & WATER: 9^vL0\\ \ ( '^f’o

1

FLASH POINT:
SPECIFIC GRAVITY: C)-v9 5^^

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER: 7
---------------------------------------- -----------------------------------------------------------------------------------

WASTE DESCRIPTION: CJP
DISCHARGED TO: A- DATE RECEIVED: | (x7-/SD ANALYZE! ): 1 lu-l Ecj

RESULTS:
BOTTOM SLUDGE & WATER: ^ 7-^/, CM '.IS^Io 7c

---- ( ' ! . <D
FLASH POINT;
SPECIFIC GRAVITY: 0 ^0

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:
>

Form 214



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

CUSTOMER!

DATE RECEIVED: \DISCHARGED TO ANALYZE!

RESULTS
BOTTOM SLUDGE & WATER: \ % 0- l

FLASH POINT;

SPECIFIC GRAVITY

API GRAVITY:

CARBON

SULFUR

VISCOSITY

HEATING VALUES

TOTAL BTU'S/lb

CHLORIDE SCRUB

ACID SCRUB:

OIL COMPATABILITY

OTHER

COMMENTS

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: ’̂3> CUSTOMER: 2C’2IS----------------------------------------------------------------------------------------------------------------------------
WASTE DESCRIPTION; 0
DISCHARGED TO:^V ^TE RECEIVED: 1 |z( /tSP ANALYZE ); 1 /z 1 / «?C)

RESULTS;
BOTTOM SLUDGE & WATER :9^7<^; '-SYd ' C

----------------^^

FLASH POINT;
SPECIFIC GRAVITY: 0

API GRAVITY;

CARBON;

ASH;

SULFUR:

VISCOSITY;

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB;

ACID SCRUB:

OIL COMPATABILITY:

OTHE^=

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

ww#; CUSTOMER: XU xu-^i
WASTE DESCRIPTION: DucWvJ:^ O'iD
DISCHARGED TOrTC^- Ar+!b DATE RECEIVED: ANALYZED
RESULTS:

Form 214

BOTTOM SLUDGE & WATER: f'^7r> VLO/

FLASH POINT:
SPECIFIC GRAVITY: O.^iO

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

■

NW#; *^3 CUSTOMER:

WASTE DESCRIPTION: 0. (D "i)
;—;---------------------------------

DISCHARGED TO: 'To-wA:- A DATE RECEIVED; til'll ANALYZEI:: (f’zsf&Ci
RESULTS:

BOTTOM SLUDGE & WATER; ^7% 0,\ ' Z-‘7^7*5 (f_ 0 ^ .7S ^/c
1 ^ 1

FLASH POINT;
0

SPECIFIC GRAVITY:

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB: , K V

ACID SCRUB: ^ \r\X

OIL COMPATABILITY; ^

r

OTHER:

COMMENTS:

•

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER: 26f--------------------------------------------- ----------------------------------------------------------------------------------------------- iS9
WASTE DESCRIPTION: 0:0
DISCHARGED TO: A DATE RECEIVED; f/z-b/&0 ANALYZE! >: ikcf^L

- i--------- as---- 1—;------------------------------------------------------------ sf------- 1-----------------------------------------

RESULTS:
BOTTOM SLUDGE & WATER: C>;1 j (3%

FLASH POINT;

SPECIFIC GRAVITY:

API GRAVITY:

CARBON:

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY;

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

NW#; ^3 CUSTOMER

DISCHARGED TO; DATE RECEIVED: ANALYZED

RESULTS

Oil; 7.S%4.0-BOTTOM SLUDGE & WATER:

FLASH POINT

SPECIFIC GRAVITY:

API GRAVITY

CARBON:

SULFUR:

VISCOSITY

HEATING VALUES

TOTAL BTU'S/lb

CHLORIDE SCRUB

ACID SCRUB:

OIL COMPATABILITY

OTHER

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: ^3 CUSTOMER: t.3— -̂-------------------------------------------------------------
WASTE DESCRIPTION: 1

DISCHARGED TO: DATE RECEIVED: j/’3-7/^C ANALYZE] »: i/77/gC

RESULTS:
BOTTOM SLUDGE & WATER: I ' 7X7i> U- 0- O-SYo^Ml' >—------ 1 ' 2- (------- ------- ;
FLASH POINT:

1

SPECIFIC GRAVITY:

API GRAVITY:

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb-

NET BTU*S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY: ................. .

OTHER:

-

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: 95 CUSTOMER: '2- (=3C4^ UWASTE DESCRIPTION: Ht.Jrf?.0X>
DISCHARGED TO: tTv^i^L DATE RECEIVED: \ (jl I^C ANALYZE ): \l^/ho
RESULTS;

BOTTOM SLUDGE & WATER;97ClI’ 0
------ ----- \rf------- ' ------7

FLASH POINT;
SPECIFIC GRAVITY: Q -S ID

API GRAVITY:

CARBON:
■

ASH:

SULFUR;

VISCOSITY;

- HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU’S/lb.

CHLORIDE SCRUB;

ACID SCRUB: . ,,rONI
OIL COMPATABILITY;

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#; 9^ CUSTOMER; Z(
\r " — "■

WASTE DESCRIPTION; £ C9l0

DISCHARGED TO: k DATE RECEIVED; ANALYZE! : ((2P.iSC'.

RESULTS:
BOTTOM SLUDGE & WATER; 0; ' 3>.S^(u

FLASH POINT;

SPECIFIC GRAVITY:

API GRAVITY:

CARBON:

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU*S/lb.

CHLORIDE SCRUB; . .r-iCONn
ACID SCRUB:

OIL COMPATABILITY;

OTHER;

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: 92> CUSTOMER: ‘-<43^1
------------------------------------- -̂------------------------------------------------------------------

WASTE DESCRIPTION:
DISCHARGED TO: DATE RECEIVED: l/2>1 9>0 ANALYZE ): 1/31 /8t>
RESULTS;

BOTTOM SLUDGE & WATER: ^7 Vo Cx\, 0 • 0-S7n
--------- ' ' / 1 —f-------- P------

FLASH POINT;
SPECIFIC GRAVITY; {Q.9lD

API GRAVITY;

CARBON;

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb. 1 1 A \

CHLORIDE SCRUB; \'

ACID SCRUB:

OIL COMPATABILITY;

OTHER;

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: -i CUSTOMER; o
WASTE DESCRIPTION : Did cxH
DISCHARGED TO; A t-'~C Q DATE DECEIVED! 21 so ANALYZED;

RESULTS;
Ik BOTTOM SLUDGE & WATER; Ci j S H-? (j 3 ^UcUp

FLASH POINT;

SPECIFIC GRAVITY;

API GRAVITY;

CARBON;

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU’S/lb.

NET BTU*S/lb.

CHLORIDE SCRUB';

ACID SCRUB;

OIL COMPATABILITY; U

OTHER;

•

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC-
LABORATORY REPORT FORM

FOR OIL
!

NW#t ^ > CUSTOMER: ^ b(;>(o 1
WASTE DESCRIPTION: -A - 0\il

DISCHARGED TO: A DATE RECEIVED: ^ ANALYZE D:

RESULTS:
C7
^bottom SLUDGE & WATER:

FLASH POINT;
SPECIFIC GRAVITY; 0 *H ! b

API GRAVITY: "

CARBON:

ASH;

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU*S/lb.

NET BTU'S/lb. . - ,

CHLORIDE SCRUB;

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:
-

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW»; ______ CUSTOMER;

WASTE DESCRIPTION:

DISCHARGED TO: DATE RECEIVED; ^ S ?0 ANALYZE!

RESULTS:
?c?BOTTOM sludge & WATER; 

FLASH POINT:

SPECIFIC GRAVITY: 0

API GRAVITY:

CARBON:

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB: *

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: ^3 CUSTOMER:
• l\ '

WASTE DESCRIPTION: Out- COi

DISCHARGED TO: DATE RECEIVED; ^0 analyze: )
RESULTS;

ioBOTTOM SLUDGE & WATER; ^ Q>\ 

FLASH POINT;
SPECIFIC GRAVITY; Q-^IQ

API GRAVITY;_________________

CARBON:_______________________

ASH;

SULFUR:

VISCOSITY;

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB; 

ACID SCRUB;

OIL COMPATABILITY;

OTHER;

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; ______ CUSTOMER;
WASTE DESCRIPTION; Cj^' gtJc

DISCHARGED TO; DATE RECEIVED; ANALYZED

RESULTS;

OBOTTOM SLUDGE & WATER; 

FLASH POINT;

c

SPECIFIC GRAVITY; Q • ^C5Q

API GRAVITY;_________________

CARBON;_______________________

ASH;

SULFUR;

VISCOSITY:

, HEATING VALUES;

TOTAL BTU'S/lb< 

NET BTU'S/lb.

CHLORIDE SCRUB; 

ACID SCRUB:

OIL COMPATABILITY;

OTHER;

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: CUSTOMER: ^ (£>S'CO
—-----------------------------------------------------------^^---------------------------------------------------------------------

WASTE DESCRIPTION: 0 M - OlC.
DISCHARGED TO: DATE RECEIVED: ^ | <^ | S 0 ANALYZE

3:

RESULTS:
Q ...

c BOTTOM SLUDGE & WATER: <^^00

FLASH POINT:
SPECIFIC GRAVITY: 0

API GRAVITY;

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: ^3> CUSTOMER:
WASTE DESCRIPTION: QuCt' C\X

DISCHARGED TO: DATE RECEIVED: ANALYZED

RESULTS:
/o BOTTOM SLUDGE & WATER: crX.

FLASH POINT:

Form 214

SPECIFIC GRAVITY: C) .1 0

API GRAVITY:

CARBON;

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU*S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS;



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

NW#: CUSTOMER

WASTE DESCRIPTION:

DISCHARGED TO DATE RECEIVED ANALYZE!

RESULTS

'O BOTTOM SLUDGE & WATER

FLASH POINT

SPECIFIC GRAVITY

API GRAVITY

CARBON;

ASH:

SULFUR

VISCOSITY

HEATING VALUES

TOTAL BTU'S/lb

CHLORIDE SCRUB:

ACID SCRUB

OIL COMPATABILITY

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

CUSTOMER

WASTE DESCRIPTION:

DISCHARGED TO DATE RECEIVED: ANALYZED

RESULTS:

OBOTTOM SLUDGE & WATER

FLASH POINT

SPECIFIC GRAVITY

API GRAVITY:

CARBON

SULFUR

VISCOSITY

HEATING VALUES

TOTAL BTU’S/lb

CHLORIDE SCRUB

ACID SCRUB:

OIL COMPATABILITY

OTHER:

COMMENTS

Form 214



OHIO LIQUID DISPOSAL,INC, 
LABORATORY REPORT FORM 

FOR OIL

w- CUSTOMER: wER:

•fASTE DESCRIPTION:

DISCHARGED TO; DATE RECEIVED; ANALYZED;

RESULTS:
ZcBOTTOM SLUDGE & WATER: M7

FLASH POINT:
SPECIFIC GRAVITY; G • ^ ^ 3

API GRAVITY:_________________

CARBON;_______________________

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU*S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS:

orm 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

= CUSTOMER;_____

WASTE DESCRIPTION:

'QTAA

DISCHARGED TO: AV)C. DATE RECEIVED; 2 <'5' J?0 ANALYZED Cuu/no^

RESULTS:
EBOTTOM SLUDGE & WATER: pij

FLASH POINT:

SPECIFIC GRAVITY: S’

API GRAVITY: .? ('^

CARBON :>_________________________

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB;

OIL COMPATABILITY:

OTPfER:

COMMENTS:

Form 214

i a
T



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

53 CUSTOMER
: /<

.WASTE DESCRIPTION; 0 :A - (A
2

DISCHARGED TO: A DATE RECEIVED; :((U ANALYZED:

RESULTS:
f BOTTOM SLUDGE & WATER: 9 7 p A

FLASH POINT:

Ti / S

SPECIFIC GRAVITY:

API GRAVITY:______

CARBON:___________

ASH;

o.m

SULFUR:

VISCOSITY;

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY;

OTHER:

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

CUSTOMER

WASTE DESCRIPTION

DISCHARGED TO DATE RECEIVED: ANTOiYZEI

RESULTS

BOTTOM SLUDGE & WATER:

FLASH POINT

SPECIFIC GRAVITY

API GRAVITY

CARBON

ASH:

SULFUR

VISCOSITY:

HEATING VALUES

TOTAL BTU'S/lb

CHLORIDE SCRUB:

ACID SCRUB

OIL COMPATABILITY

OTHER

COMMENTS:

Form. 21-9



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: Qy ‘customer: 2-̂--------------------------------------------------------

WASTE DESCRIPTION: (
DISCHARGED TO; A DATE RECEIVED; 2 ANALYZE]

RESULTS;
/^BOTTOM SLUDGE & WATER; O; (

FLASH POINT;
SPECIFIC GRAVITY; <3 . STbC

API GRAVITY;

CARBON:

ASH;

SULFUR:

VISCOSITY;

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB; ^ » IL 1

ACID SCRUB: ^Q^f\C

OIL COMPATABILITY:

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC.
LABORATORY REPORT FORM

FOR OIL

NW#: 9 3^ ‘customer:
r ^

WASTE DESCRIPTION: .
DISCHARGED TO: A DATE RECEIVED; ANALYZE!

RESULTS:
^BOTTOM SLUDGE & WATER: S o / 1

FLASH POINT:
SPECIFIC GRAVITY; (0 • gIS ^

API GRAVITY: (3^ ‘iO^F

CARBON;

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:
ACID SCRUB: *

OIL COMPATABILITY;

OTHER:

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; ^3 ‘customer;
WASTE DESCRIPTION; O - ckSL

79 7

DISCHARGED TO: /A DATE RECEIVED: 2(/G^/^Q ANALYZEI

RESULTS;
^BOTTOM SLUDGE & WATER: Tf) O J (

FLASH POINT:

SPECIFIC GRAVITY: Q . ^9 ^

API GRAVITY:__________________

CARBON:_______________________

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY:

OTHER:

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: CUSTOMER

•WASTE DESCRIPTION;

2L G 7^8

DISCHARGED TO; A DATE RECEIVED : 2. I 17 IV,'O ANALYZED = P
RESULTS:

^ BOTTOM SLUDGE & WATER; S oM

FLASH POINT:

SPECIFIC GRAVITY: 0.^3.^

API GRAVITY: 2~?.5

CARBON;

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB;

OIL COMPATABILITY: _^,r-ir>C!

OTHER:

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: O CUSTOMER: 2G
WASTE DESCRIPTION:

DISCHARGED TO: A DATE RECEIVED: 2 I Sc ANALYZED
?

RESULTS;
BOTTOM SLUDGE & WATER; QA O c' 

FLASH POINT:
SPECIFIC GRAVITY; 0 ~ ^ ^ Q

API GRAVITY;

CARBON;_____

ASH:

SULFUR;

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb. 

NET BTU'S/lb.

CHLORIDE SCRUB: 

ACID SCRUB:

OIL COMPATABILITY;

OTHER:

COMMENTS;

Form 214



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: CUSTOMER: K £?0 I
WASTE DESCRIPTION^ OcJt~ - 9

DISCHARGED TO: AC A T> DATE RECEIVED; Z ANALYZEDPin
RESULTS:

^BOTTOM SLUDGE & WATER; 'lO Ocj

FLASH POINT:

SPECIFIC GRAVITY: ^-^^7

API GRAVITY: 73* >

CARBON;

ASH:
•

SULFUR:

VISCOSITY:

HEATING VALUES;

TOTAL BTU’S/ib.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY;

OTHER:

COMMENTS:

Form 214

irjiM



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#; ^ 3 CUSTOMER: 2^-nl
WASTE DESCRIPTION:
DISCHARGED TO: A___________ DATE RECEIVED: 2, [ I^Q ANALYZED : /3cuAV\f*^

RESULTS:
fj, BOTTOM SLUDGE & WATER: Of 5~ p «' ( 3 (-( (j 2 $

FLASH POINT:
SPECIFIC GRAVITY: 0 '^8 7

API GRAVITY: '2 3

CARBON:

ASH:

SULFUR:

VISCOSITY:

HEATING VALUES:

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY: **

OTJIER:

COMMENTS:

Form 214

'TIAL



OHIO LIQUID DISPOSAL,INC. 
LABORATORY REPORT FORM 

FOR OIL

NW#: ^3 CUSTOMER;
WASTE DESCRIPTION; cGX

DISCHARGED TO; A DATE RECEIVED; 0-11^1 %O___ANALYZED

RESULTS;
%. BOTTOM SLUDGE & WATER; RL c- (

FLASH POINT;

SPECIFIC GRAVITY; 6. ^0^4

API GRAVITY: ,2. i . S"

CARBON;

ASH;

SULFUR;

VISCOSITY;

HEATING VALUES;

TOTAL BTU'S/lb.

NET BTU'S/lb.

CHLORIDE SCRUB:

ACID SCRUB:

OIL COMPATABILITY: CONI »vJt>

OTHER:

COMMENTS:

Form 214



OHIO LIQUID DISPOSAL,INC 

LABORATORY REPORT FORM 
FOR OIL

CUSTOMER

WASTE DESCRIPTION
DISCHARGED TO: A DATE RECEIVED;2 ANALYZED

RESULTS;
^ BOTTOM SLUDGE & WATER; 

FLASH POINT;

SPECIFIC GRAVITY;_ 

API GRAVITY;

CARBON

ASH;

SULFUR:

VISCOSITY

HEATING VALUES:

TOTAL BTU'S/^lb

CHLORIDE SCRUB:

ACID SCRUB;

OIL COMPATABILITY

OTHER:

COMMENTS

Form 214



Caleb Brett U.S.A.Jnc.
P.O. Box 1321 
Brldgeview, II 60455 
(312) 430-3313

received
APR 1 4 *83

CWM/Columbus

Caleb
Marine bulk oil sur 
Cargo superintend^^, 
Analytical ana Tes 
Tank calibrators

'eyors
nts

mg Laboratories

Brett

(312) 496-0976 - 24 Hr. Emergency No.
December 4,198|1 
Ref. No. CHI Bl-4476

TO:

HEAD OrrICE;
PC Bo« T2973 
Hojsion Te.as 77017 
Teiepnone (7i3i 9^6 2420 
1eie« 77‘S48

EAST COAST CONTROL OFFICE; 
1426 E Eiiiatwm Avtnue 
Linotn New Je'sey 07036 
Teieprone (201)925-6282 

(212)267 6088 
Telex 136851

BRANCH OFFICES:

Belon Rouge, Loulelina 
Boflon, MeieechueetU 
Chlcego, llllnole 
Corpus Christl. Texet 
Honolulu. Heerell 
Ironton. Ohio 
Kenove, W Virginia 
Lekt Charles. Loulslane 
Loa Angeles. Celllomie 
New Orleant, Loulalena 
Peacegoule. Mlealaelppl 
PhlleOelphIt. Pennaylxenlt 
Pittsburgh. Pennayleenie 
Ponce. Puerto Rico 
“cr; Krchs;, Tsiet

SAMPLE OF: 

DRAWN BY: 

REPRESENTING:

Fluids Engineering 
2500 New York Avenue 
Whiting, Indiana 46394 
Attn: Mr. Lanning

FE-400

Caleb Brett U.S.A., Inc.

Shore Tank //6 - December 4,1

REPORT OF ANALYSIS

TESTS RESULT S

Gravity, API @ SO^F 
Sulfur
Viscosity, SSU @ lOO^F 
Pour Point 
Flash Point P.M.
BTU Content
Water by Distillation

C

27.C 
1.4|9% 

83.4
350

sec.

700/gal 
0.95%

The following is 1 ft. testing of Shore Tank 
chronological order: Bottom Sediment & Water

Sar» Frcnciteo. CellfomI* 1. 9.0% 13. 0.7% 25. 0. 7%

Seattle, Wa«hlngton 2. 7.8% 14. 0.7% 26. 0. 7%
Tampa, Florida 3. 6.0% 15. 0.7% 27. 0. 7%
Texas City. Texas 4. 5.8% 16. 0.7% 28. 0. 7%
Valdez. Alaska 5. 4.0% 17. ■ 0.7% 29. 0. ^%
Yorktown, Virginia 6. 3.0% 18. 0.7% 30. 0. 7%

additional offices IN: 7. 2.0% 19. 0.7% 31. 0. ^%
AuatralialBahamas 
BelgiuiTL'Bohalre N.A.

8. 1.4% 20. 0.7% 32. 0. ’%

Canada-'Cayman

Curaco N AJD*nmark
9. 1.0% 21. 0.7% 33. 0.( )%

Ghana/Greece^Hoiland 10. 0.8% 22. 0.7% 34. 0.( )%
ItalylMalaytiarMiddle Eaat 
Nlgerla.'Panama/S Africa 11. 0.8% 23. 0.7% 35. 0.( )%
Sing apore'Sp* i rVU. K
Weal Germany

12. 0.8% 24. 0.7% 36. 0.( %

Corraapondanta at
/

other prlr>clpal 
wodd porta Bvk

Paul F. Bachmar 
Area Manager

D^FCERS j s ^oCf'Mor G S ^rce =^*»s-oe-‘
A Cores rvtceL D (V.ce P-esoent, G A w-.# Vce S w we:.-*': Li p'fs oe-’



Caleb
Caleb Bret! U.S.A., Inc.
P.O. Box 1321 
Bridgeview.il. 60455 
(312) 430-3313

Marine bulk oil su 
Cargo superinrenc e. 
Analytical and Te. 
Tank calibrators

Brett
rveyors
nts
ting Laboratories

(312) 496-0976 - 24 Hr. Emergency No.

HEAD OFFICE:
PC 9o. :<373
Ho-Jiton Teias 770W(7^3)S>46-2420 
Teiei 77SS4B

EAST COAST CONTROL OFFICE: 
Ei•2a&e'^ Avern>«

L»^KJeo jersey 07036 
Teiepf>one {20t)??t^282 (212)267.6088 
Teiei 13B661

BRANCH OFFICES:

Balon Rouge. LouleUna 
Chicogo. Itllnois 
Corput ChHitl. Tenet 
Honolulu. HaweU 
Kenova. W Virginia 
Lake Chariei. Louisiana 
Lot Angeles, CalMomia 
NewOrleant, Louisiana 
Pascagoula, Mississippi 
PhUadelphia. Pennsyhranle 
Ponce. Puerto Rico 
Port NecNet,Teaes 
San Francisco. California 
Seallle. Washington 
Tampa, Florida 
Taias City. Texas 
valde;. Alaska 
York (own. Vkglnia

ADDITIONAL OFFICES IN 
Australia i Bahamas 
Belgium; Bonaire NJi 
Canada ’ Cayman 
CuiacaoNA / Denmark 
Ghana / Greece / HoHar>d 
Jta>r > Malaysia / Middle East 
Ntgena ' Panama / S. Africa 
Singapore / Spam / U K 
West Germany

Correspondents at 
Other pnncipal 
world ports

REF. NO. CHia 1-4621

TO:

SAMPLE OF: 

DRAWN BY: 

REPRESENTING:

Fluid Engineering 
2500 New York Ave.
Uniting,Indiana 46394 
Attn: A1 Fanning

FE-400

Retained Sample

S/T //6 - December 29,1981

The above sample was examined and the followi 
results obtained:

REPORT OF ANALYSIS
TESTS RESULTS

Conradson Carbon 
Lead Content 
Vanadium
Vacuum Distillation ASTM D1160 

Initial Boiling Point 
10% Recovered @
20% Recovered @
30% Recovered @
40% Recovered (?
50% Recovered ?
60% Recovered (?
70% Recovered (?
80% Recovered @
Cracking Temp.
% Recovery'
Residue
Loss

1.58%
12 ppm 

0.6 ppm

<400°F 
<400 

533 
634 
691 
710

’^''cONfflDENTIAL
833 
883 

90%
1%
9%

Bv / 
> /

Joteph 
Chief C'd

. NezgcJ^ /' 

emist

OFFICERS, J.B Robin*on (Prttidenl)
A Floret (Vice President) L.D. Rhineherl (Vice President)

G.S Everett (Snr Vice Preside 
G A Withell (Vice

nt)
President)



Caleb Etett
Caleb Brett U.S.A., Inc.

Marine bulk oil su/veyp 
Cargo superintendents 
Analytical and Testing L 
Tank calibrators

rs

aboratories

HEAD OFf ICE;
PO Bo« 12973 
Houdon TeiAS 7 7017 
T«i#pAon* (713)946-242<»
Umi 77S&48

EAST COAST CONTAOL OFPtCE: 
142bE £ii24t>einAv«nue 
Lmoen N«w jeisey07036 
Telephone (20i)92b«82 (212J267<068 
T«i«a 136651

■ RANCH OFFICES:

■•ion Rouo«. Loul»l«fM 
Chk*go. IllinoJt 
Corput Chrttli, T«ut 
Honolulu, Hawaii 

nova, W. Virginia 
ka Charlaa. Loulaiana 

Loa Angalaa, CalltomU 
Naw Orlaana, toulaUna 
Paacagoula, Miaalaalppl 
PhllaOalphla, PannarlvaMa 
Ponca. Puano Rica 
Pori Nachaa, Taaaa 
San Franclaco. CalHornla 
Saailla, Waahlnglon 
Tan>pa. Florida 
Taaaa CHy. Taaaa 
Valdai. Alaska 
Yorklown, Virginia

additional OFFICES IN 
Autiraiia / Dahamaa
■ algium / donalra NJk 
Canada I Cayman 
Curacau N A I Danmark 
Ghana I Graaca I Holland 
Italy I Malayala / Middia Eaal 
Ntgaiia 1 Panama / S Africa 
Singapoia / Spam/ U.K. 
Wail Carmany

Conaapondanta at 
othar pnnclpal 
world porta

REF. NO. CHI81-4506

TO:

SAMPLE OF: 

DRAWN BY: 

REPRESENTING

Fluids Engineering 
2500 New York Avenue 
Whiting,Indiana 4639A 
Attn: A1 Lanning

FE-400

Retain Sample_

Shore Tank 116- December 7, 1981,

The above sample was examined and the following 
results obtained:

REPORT OF ANALYSIS
TESTS RESULTS

Ash %
Organic Chloride 
Inorganic Chloride 
PCB

1.40%
22 ppm 

2 ppm
None Detected
is 1 ppm as Arochlor 1260)

CONFID

Detection limit

By:
Jorit'ph A. 
Cl'.ie: Chen

OFFICERS: J.B. Robinson (Presideni) G.S. Eve'otl (Snr. Vice PtesiOenI)
A Flores (Vice President) L.D. Rhineherl (Vice Presiden'l GA Withell (Vice Prosit

:^4T1AL

/ y

Nei’-o'-'d'^/

ist

enl)



i AIERT
/

•I

iK>Or«E lEMrf ■

I

M

4-^
•?

I ?’

f■^lv

■S' -.' fiS 4

h‘S

5wiiMisiia:
im

P.O. Box 208 CANTON, OHIO 44701 □ 24-Hour ALERT LINE (216) 454-8304

Oiemical Waste Managenent, Inc. 
Vickery, Ohio

Custcmer Sairple Analytical Log
PCB Analysis by 

Alert Labs

DAIE CLsra^ CODE RESULT
ANALYST
SIGNATURE

4/15

4/15

4/21

5/4

5/6

Sandusky 
Motor Speedway

F-2
(#452)

Henry Packing F-2
(#457)

<2 ppm 

<7ppm

Qriyjni/)
//

J
STAOO St-Sl

St-S2
<10 ppm 

<10 ppm

-

■A,--' y
5^,W

Crescent
Chemical

X Crescent

Erie Blacktop X Erie

<5 Fpm 

<15 ppm

>x ir.j f
J

I

'j/^U! . Cayfijy
y uy
i Aiui, '\Iml

'sL I /'jfir
1 7]} . • -ty p

r'dA>
//

at/

fU^'/ny fupy . yU'/y
/ ^



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION

May 17,1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors *- GC Analysis Data (QR14)

Chain of Cuttocfy Data Raquirad for ETC Data Managamant $ummary Raportt 
S«e Belovi Cl«an Water Inc, SITE 690 See Below

ETC S«iple No, Company Facility Sonple Point Date
£Up»e4 

Time Hours

ETC
SampleNumber Sample

Point

Results
Aroclor 1242 

Concen, MOL*
mg/kg mg/kg

Aroclor 1254 
Concen, MOL*

mg/kg mg/kg
Aroclor 1260 

Concen, MOL*
mg/kg mg/kg

QC Spike
1260

Added
mg/kg

%
Recov.

C2785S Matrix Spike C2784R Replicate I 
C2784 XERIE-CS 050683 1735 C2785 XDELCO-CS 050683 1735

<10
<500
<500

<10

;•••• V.- •

8

iS^?0
<10
<10
<10
<10

10
10
10
10

18
<10
<10
<10

10
10
10
10

* MOL ,:*icuiat«d lit «acn ««mpu mamx.
< t»» comj«?vn<J tn»n tn* »smp*e MPt-



ETC 'VIRONMENTAL 
. ESTINQ and CERTIFICATION

May t6.1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Cuttodf Data Raquirad for ETC Data Managamant Summary fiaport* 

See Below Clean Water Inc. SITE 690 See Below

EIC Sanpie No. Company facility Sample Point Oat®
ElapiOd 

Time Hours

ETCSamp 1e 
Number

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260Concen. MOL* Concen, . MDL* Concen, MDL* Added X

i»9/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Recov.

<10 10 <10 10 15 10 20 75<250 250 176 10 43 10 - -<250 250 260 10 58 10 -<500 500 525 10 71.5 10 - -<250 250 81 10 17 10 ■ ■■■ - '■ - '
<10 10 <10 10 <10 10 - -<250 250 42.3 10 <10 10 -<250 250 98 10 19.8 10 - -<250 250 ;■ 28 ilO <10 10 W

<250 250 100 10 23 10 - -<250 250 195 . .i^^lO' ■ 28.5 10

. ...

C2756S Matrijf Spike C2748R Replicate 1 
C274B XW-2-C0MP 050583 0900 C2750 XSOT-COMP 050583 1135 
C2753 BL5-2-1 050583 1635C2756 XCRESCENT 050483 1400 
C2757 BL7-1-I 050383 1750 C2766 6LS-3-1 050583 1715 
C2767 BL5-4-2 050583 1845
C2768 BL5-1-1 050583 1425
C2771 BL5-4-1 050583 184S

« MOL t9f iraclT
< irttficat4i compound w«a uai than th4 mol.

I



ETC NVIKONUENTAL 
TESTINQ tnd CERTIFICATION

M«y 27,1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors “ GC Analysis Data (QR14)

Chmin of CuttcKty Oata Requlrad for ETC Data Managamant Summary Raportt 
S*B Belw Clean Water Inc. SITE 690-C See Below

ETC S«npJe Ho. : Company
£ lapsed

Eaciliiy ' Sj^l« Point Date ' Timo , Hours

ETC
SampleNumber

Results
Aroclor 1242 Concen, MOL*

; mg/kg mg/kg
Aroclor 1254 Concen,:v:"f MOL*; mg/kg mg/kg

Aroclor 1260 Concen._ MOL* mg/kg mg/kg

QC Sglke
1260 Added 

mg/kg
Jt

Recov.

................. .. ..........C3328S Matrix Spike
C3327 . XKopperiVank 

C3328 Old Inter Lake Pond i Tank XLake, A ....

:r<T0:;,
<10
<10

;;y;xy?;r-;x:;r:- :‘.'y

.:'7 77:xy iriyy-:xx-.’V7y y.v-

•:x-x'7-' :■ y ■■ ' ' 7' V', y y;7;:
.. ■ ■

■ ":v' ... . ...

.... ... ........ .... .....-.
. ...

... .... ......... . .... ... . . . ..
Q 0

..................... _

• MOt «a)owi»Wdtof psoH aompty matrw,
< inoic»t*» compound waa laaa <nan tna aimpia MOL.

4m

'7":t
X- v;x

. .

........ :v v.-.;

10
10
0

y .

<10

v::y::yy.

....... *V .V..........

...

PPMIS

: yy'x:-'- ■y -x:-

• • .••7: • •.... •. •

■ • ...

'V-'" •:7'

ifi/:y:;:-yxT0 ■;
10 ¥

y yVxxxx'

■0 .-x-yx-. V
0

*v:.7:7-
•x':x X r'x;x;,Vy.

■.;..y;x;xyx':xf ■

..■x7yy-y'17'

■:;.:2077xy

v;;X:;j;x:;xS:xy

" .yx'.xx ■■

....... ... .. ... .
Xv. XXX X ■

88

V........... •. V V .■ •



ETC ffVimONUBNTAL 
TESTINQ and CERTIFICATION

May 27,1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

\

Chain of Custody Data Raquirad for £7C Data Managamant Nummary Raports 

Se« BbIow Clean Water Inc. SITE 690 See BeloW

Etc Sanple No, ; Company . Facility . Sanple Point Date "
EUpuHi 

Time ■ Houra

ETC
Sample
Number

SamplePoint

Results
, Aroclor 1242 Concen, MDL*

«9/R9 mg/kg
Aroclor 1254 

Conceni MOL*
mjj/kg mg/kg

Aroclor 1260 
Concen, MDL*

mg/kg mg/kg

QC Spike
1260

Addedmg/kg
%

Recov.

C2236R R^Jli^atS^l*C2236 Oil Special ST-51 :- 
C2237 Oil Special $T-52 SfnCc^

• ■ r- '^:;v J:". -

■ IS

"1^

0 ■ ■■■■

<10

<10

■■ ■■» ■;■■■ V

c in<5icat«i compound WAg uba trim tho iimpu MOi..

'"IS : 
10

-xy-'v;'

.■-/Tno-.-
<10
<10

.

• ••....

"v/V' •.

::v”x •••••• ••• ••

•yy:;.', yv-jy
-..v........

;/"X:r ;X‘>

•;;••• ••.••• •••■■'•

.. .. .. y. ..

<10
.::tio.'"X:;r:''

<10

.-.V ••• .. • V .• .

yyv::}o ::
10

'XXy.-y:y

•v x:7-

vv-y:y.y;y.-;

•.V V •

.......... ........

.•.••• V. .V ......



ETk. eNVmONUeHTAL 
reSTINQ and CERTIFICATION X

May 27,1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)
■ C/fe/fl. p/ Cuatadf 'baiM Rmquirad f.dr ETC Data Managamant Eummary W#porff>:JX;; j:

See Below Clean Wate^fflnc ; SITE 690-C
•. f-:.;". ;:.£lapi«i',.

ETC Sanple NoV ■ facility ; .Sanp'ie; Point; ■.•h v'.Oat# : ••• ,t law'■ ': Hour* ■ ■

ETC ; 
Sample Number Sample

Point

X.-; ; Results'■’v:'.'XXX..v.:- X X QC Spike ■. ■

:Apoclor 1242 
Conoepr MOL*

mp/ka ms/kg

Aroclor 1254 
Concen, > MDL*
mg/kg mg/kg

Aroclor.1260 
Concen. : MOI.*

mg/kg mg/kg

1260 
Added - 
"»9/kg

■ :>■'/jt ; ■

ReCOV; ■:

;;WTOVf;:

<10 11 < 0
o-:x<10

!.XXX;'X;X!X;X’X‘-‘ sp ils 1 1
 1 ill :M;2011i; S;:'97xx:.p

. ................ -. . ..V

;.;' ■xMSSa; X X'X X X i-’-' ] X-X X-'-X X -.
•xxxx x-x; ;;;x.x.' .x xx;x

•.v .; ;xX-/!XX-XvX’'X-X-
■vv..v^:.v...-.v;:.vv;vv

v/a;.;v-;.v.v*;v;.;.

X-.v -. !• -X ■ X-!.; .-X Xv - •>. X-. /
J-:xJX/Jxxx>sx;S ■Jx ;x5xx;0xxxx--x">; X

XXX' x-x-XX ■' X,--X'-X

V.; v.v..; v •.••
• ■ ■ ■ X X-.v X X-.v ■;.-XvX-./■/

A-v.-..;!-X'X-X-.Xx-x- ■■■:: :■ :■
.X"-:x-X‘vX-”X*xxx-v^xx ! .-!-X'X'! X-X X-X XX-X-X-!-' XX- . ;-.-xx; x; xx • -xx x-;;' .x-x* x-

;X; ;!;X X X;X;.;X;X;X;.;X X;X;X;'- -X -;;.--.-..v.-
X X-‘ ■ XXX X! X-!! X-'v‘X-” X

1 1■•x’-x-xx'xxx-'x: x-xx-'”” • • X.! •■'■■X-X"!.
'X ■ x;;> ..x"x-;x-.‘v.x-

• -.y v.v;-• ;.v v.;.- ;.;.v;.;;. ;.:;:xxxxx-xx:;V:::'x-.l^^ ;..;. -.v.-; ;.;.;.;.v.; • ■;y.y-y.yx;yH;;x::vy;;-

. .• V •,V.;.• v.v.;.; v . .
,;.;.-.v

XX x-:x vX'r ;.;. ;.y.; ;.-.;.y v •;.; ;.v,; v;.;.;.;.;.;.;  ;.• ■;Xx’'"”.", X-X> 'X'- '.-v ■ ::X--X;X;XXX-;- ■■x^;- xxilipl'xj
. -.;;.; ;.v .-.; • • •.
.■•X"iX'.X-..--'...X- .

'■■■;;xxxxl>>^^ --vX .-X XX' X-XX X.-‘!.X.' X Mi'g'x;'!
,.x>xx-;\-:^v;; ■•X.X2X:X:X;:'' ' ‘Xy .XXvi- !!X . .-X, ; -.i>>X¥'-v^'xxlP yyyyXXXvy 'X.X. X XX

•r'.X.’’"'-Xf 'i-X.'- x-x^ixx'!;^xlx-:-”-x-!-x^
.- -X.X-X X-X-X X i'.-X-X-X-.v.X-X..

'22^:Sx-2';

• xx!;X-: ’///Xx-x- X' X '-x ' x-x;^x::x;x:xfxx:x";x;xx y:yyyy:-.:.,yyyx.-yyy •

........... ..
■•■■;xxxxx::xx:x-:-;:x”-■ x-.-x" x-x:-x::x.-xvx ■ * P.x.'XxXXxX'X

C1743S Matrix Spike 
C2236R Replicate 1

.v.v. v; • • *.v V • -.v • • ’.V • V • V v/.va .v v -.v '.v.v.v.-.v.v.v v.v.- • v •' .x-S^-x-v-v ;?xx;-v<xxo';;; x
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f»- TTX** effyiftONMCNTAL C / O TESTINQ And CERTIFICATION

Jun9 17,1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors ~ GC Analysis Data (QR14)

Ch»lrt of Cuttotfy OntM fimqultocf tor £TC Omto Monogomont $umm»ry Hoportf
^S•* Bslow Clean Water-' lnc/;

ETC S«ni>l« No, Company

SITE690
Faclilty

See Below
• ■■ •• Ei*pa«a

Sampls Point ! Date Time Hour*

I

ETC
SampleNumber ■>:. ■■ .i- '•

Results
1242

MDl*
U9/1

Apoclor 1254 
Conc^n. MDL* 

ug/1 ug/1
Apoclor 1260 

Concen , MOL* ; ug/1 ug/1

QC Spike

■ 1260 
Added 
u9/mJ X

Recov.

C2702S
C3408
C3408RC3991

Matrix Spike 
CL4-2-J3 05)783
Replicate 1 ^ V
Kopper-1 052683

<250 
V S? 250 : ;
:S/ v/

.V-SS:SVS;.
r'7' "-y '

.. V. •

• • - ,V .• V. . ................

•......... . .. ... . . .... .. .
^,:;:'V7V: :V/::VSVS::..' :CV>S,V.VV

yms'
........................... ....................... .. . . . . .. .................V . .........

•: •

• ■■■■■■ ■■-■■■■

• MOW tof eiKtr »»inp*e mntrwi
< iiKficatai compound wai laaa tnan tn« aimpia Mbt.

^V.
. ... .r'

■'

10

1
MS
MS " <10

10
10
10
10

; 46.6

50.2
■7y v;o

,v . V •.

V*. • V .

V.V'VVV

4777-
0 

0
vvvv: ;vv/v:

20 123

VmVVVWV:

"7VVVX'-VVVV^

7vvxv::.:;.v
V"

•••••.■■.••.•.••..V. .

i. . •

vvvsxvv;
W7y"':5;;xv



TtSriNQ »na CinriFtCATION
Jun« 14,1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chttlfi of Cuttotfy 0»t» Bttquirod tor BTC Dtft M»n»gomont $umm»ry Boportt 
S«e Below Clean Water Inc, S1TE690 See Below ;

ETC Sanip;ls No /,.' : .Conpiny Ficilily: Sample Point: :,:;:; b»Te lime .. Houri

• . ■ Results :• QC Spike
t fC

Sample
Number

Aroclor 1242 
Concen, MOL*

mg/kg mg/kg

Aroclor 1254 
Concen, MOL*
. mg/kg mg/kg

Aroclor 1260 
Concen. MOL*
mg/kg mg/kg

1260
Added
mg/kg

■' ■ %

Recov.

C2702S Matrix Spike ; ,1;
C3408R Replicate 1
C3408 ; CL4-2-13 051783 P 
C3991 KOPPER-1 052683 31

: <T0 i
...... < 0....
V33< 0 3v..

.....<10..... sp;/;:;xx;:;;v:'.- -xv"'-:-.

XV 46.6
1^2 »V

7:;.'50,2:; 1!
V-.: 20 .V-:

.'-..•X-X-...- X-XvvX-

123 J ;■ ,
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.•v.:.v:^yv.vv:xxx.x-;
■ xx--.x;:':

:3Pxx.-:-'3::3-P’

.3.::7Vl?V:g'

XX’..-.”‘v.v.v.XXX! "i

* MOL c^icuutud fdf aacM •«mpT« '
< tbvn tlr# ■ .

..©isKX

■fc
**'■ •• •

”;x'X'-'

.

. •'.•X.X.'X V..X'-. ■

;X"X.x x-!* ••x'x'-x’-' ■
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;• %, _ "vX. VXX.VVXV'X' xrpviM
■■ X -Vv-'v-:'.



37o7(»
7?7oS|

37<?Su

'37 loc>
3)7(07

Yl\(0

37(0.

3707

31 <3^^

37(3<J

3ll4o
37iM4
37/Sc>

7)7/^

37D-37

NAME

377H:L

37 ^^3

)77-^d

370^ "I I

373 07

DATE %OIL

n4io sli^ g

36-11
2^

37o7/ 3u,W [^Isi
74 tp

7^
J^Co

%T3
74 U

7^U
^^cG■eo

S95

74(=5

-i2L
7^(^

151^

<5iu>K

^<T

n4
S W>

^1

t \

>1

3o

7^

7^
3.(r

^8.5

>dgl
76

931

%WATER %SLUDGE P.GR.

3o 0.3L

4o 0-9 io

s),^n
73.^

<D. J C>/\

3.0 0,1-

0.7 0 7-

o 7 )•?
o.S 0 ,

£>.3

lO o. H
0.-4 6.

6S

34
17 a 3
73
12 0.3

0.^

GALLONS

o7'g4)
aW

D.^9^

0

0,9^8

0,9 0^

.S8o
, DOO

n,

PI 3 ()7os
I (0.77O

7^ I Cl9b^
aikl ___U- o. 3

^]^\S) 42- lo
4.0 0.4
^.C 0.5
37 o,S <},87o

,^S4

SM.
.940
790



NAME DATE

trell 4-2

Chevy (17991) 

Don's Road Oil 

Thompson Oil 

Ford (Sandusky) 

696/7

Cantrell

Allied Oil_____

Standard (179A) 

Allied Oil 

Chevy (17958) 

696/7

>■ ‘.ional Machine

Conrail

Allied Oil

Chevy (18028) 

Allied Oil

Cantrell

4-2

4-2

4-2

4-2

4-1

4-3

4-2

3-30

4-2

4-2

4-3

4-3

4-3

4-3

4-3

4-3

4-4

NW 1187 (O.H. Materials)4-4

696/7 4-4

Conrail 4-4

4-4

Thompson Oil 4-4 .

Hayes Albion 4-4

Chevy (18073) 

C..evy (18067) 

Chevy (18097)

Cantrell

4-4

4-4

4-4

4-5

%0IL

98.5

-99.8

100

99.6

99.5

99.85

99.5

99.8

100

89.5

98.5

%WATER

1.5-

.2

.3 .

.5

.15

.4

.2

7,5

0.9

%SLUDGE

trace trace

.1

.1

trace

.6

SP. GR.

0. 89

0. 97

0. 89

0. 914

0. 98

1. 13

0. 895

1. 135

1. 130

1. 135

0. 97

0. 9125

1. 11

0. 98

1. 110

ipkV W 1 »
85

1. 135

0. 922

0. 908

0. 910

0. 908

0. 99

0. 98

0. 99

0. 88

GALLONS

260°F

258°F

262°F

248°F

256°F



NAME

las NW 4

Standard Oil

Ecology

Allied Oil

Koppers

ihompson

696/7

696/7

696/7

Lub. Wickliffe 

Koppers 

Colby Magrum 

Allied

Chevy (18248)

696/7

696/7

—ntrell

Conrail

Chevy (18326)

DATE

4-5

4-5

4-5

4-5

4-5

4-5

^>7-970 Coastal 4-6

4-7

Chevy (18183)

Capitol City 

Chevy (18197)

4-6

4-6

4-6

4-6

4-6

4-6

4-8

4-5

4-7

4-10

4-9

4-10

4-8

4-9

4-9 .

4-10

4-11

4-11

4-10

4-10

%0IL

86

99.5

99.9

99.8

99.5

99.

%WATER

3.5

7.5

3.5

10 .

.75

39.5

.30

0.1

.2

0.5

. 5

2.6

4 1

>1^

%SLUDGE

.5

.5

trace

.5

.25

.5

. 20

trace

.5

.4

SIF .GR.

0 93

0 ,93

0 ,926

0 .910

0 914

1 ,13

0 .90

1

oo

0 . 882

0 .910

1 • o o

0 .883

0 .885

1 .130

0 .990

1 .135

1 .14

0

X .910

0 .904

1 .145

1

oo

1 . 135

1

11

0 • 00

0 .916

c . 875

(GALLONS

2 25°F 

265°F

258°F

2 60°F

3 4 0°F



NAME

jrizol PV

Conrail

Cantrell

696/7

Lub. PV

Scott Paper

Allied

'6/7

696/7

Cantrell

Standard Oil

Koppers

Koppers

Koppers

Koppers

Capitol City

^nrail

696/7

Cantrell

DATE

4-10

4-10

Whisky Island 4-10

4-11

4-12

4-11

Ford, Sandusky 

Chevy (18336)

4-11

4-11

4-11

4-11

4-11

Chevy (18340 &45) 4-11

4-12

Sandusky Foundry 4-12

4-13

4-13

4-12

Sandusky Foundry

4-12

4-12

4-15

4-14

4-13

4-14.

4-14

4-13

4-13

4-16

4-17

XOIL

99.9

88

100

99.9

99.9

99.6

99.5

95.5

88

99.5

XWATER

.1

trace

.1

.1

.4

2.4

.5

4.

. 5

^SLUDGE GALLONS

trace

trace

trace

trace

trace

266 F

trace



NAME

jmpson Oil

Chevy

Cantrell

PV #30&32

Thompson Oil

Allied Oil

Allied Oil

Allied Oil

Allied Oil

Cantrell

-iiompson Oil

Cantrell

696/7

Allied

696/7

Cantrell

Wickliffe

696/7

DATE

4-16

4-16

Don's Road Oil 4-16

4-18

Bellevue R.R. 4-17

4-17

4-17

4-12

4-16

4-16

4-17

4-18

#79 Bently Constr. 4-18

4-19

4-19

4-19

Chevy (18613) 4-18

4-18

Chevy (18597) 4-17

4-20

4-20

4-18

4-21

SOIL

99.8

99.8

100

97.2

99.75

99.4

99.8

SWATER

. 2

.2

9.5

3.4

.8

.25

.6

.5

0.2

SSLUDGE

trace

trace

trace

trace

.8

0.5

.6

0.5

.2

SF .GR.

0, 927

0, 968

0. 87

0 910

0, 948

0, 89

0, 928

1 125

1 135

1 135

1 075

0 905
.! )10

.! )00
) n r\

.5

trace

trace

89

GALLONS

264°f

266°F

262°F



NAME DATE %0IL %WATER %SLUDGE SP .GR.

Thompson 4-20 90 10 trace • )07

Koppers 4-22 99 • 580

Capital City Oil 4-21 97 2 1 • ?00

Bellevue R.R. 4-20 82 18 0 • )13

Bellevue R.R. 4-20 83 16 1 • )10

Bellevue R.R. 4-20 67 33 trace • )30

PV 4-20 66 • J15

Cantrell 4-23 98 1% • J90

Conrail 4-18 49 50 •1 • ?50

Koppers 4-21 93 6 . 1 • 380

Chevy 4-20 30 65 5 1 .005

Chevy 4-20 38 40 22 • 395

Standard Oil 4-23 99.9 0 .1 • 360

Allied Oil 4-23 99 1 0 • 370

Allied Oil 4-23 99.1 . 9 0 • 365

Chevy(NW-6) 4-23 48 40 12 • 36-0

Conrail 4-23 36 56 iTVi
Chevy (NW-6) 4-23 36 52 350

Chevy 4-23 30 65 5 1 .00

Cantrell 4-24 96 3 1 • 90

Cantrell 4-25 96 3.5 .5 • 900

Allied (Detroit) 4-24 99.5 0 .5 • 860

Xylene from Tk #9 4-20 99.9 .08 . 02 • 370

Allied Oil 4-25 99 1 0 • 380

Wickliffe 4-25 64 31 5 • 915

Whirlpool 4-25 72 25 3 • 910

Southwest 4-25 100 1 .130

Allied 4-20 99 1 trace 1 . 135

GALLONS



NAME

"hevy

696/7

Cantrell

Chevy

W-2

W-6

W-8

W-9

Cantrell

696/7

Excello

Chevy

Koppers

696/7

Chevy

Koppers

Thompson Oil

Conrail

Allied Oil

Allied Oil

Chevy

Chevy

Chevy

Chevy

DATE

4-25

4-26

4-27

4-26

4-27

4-27

4-27

4-27

4-27

4-27

4-27

4-27

4-29

4-29

4-28

4-28

4-30

4-30

4-30

4-30

4-26

4-26

4-27

4-30

R.R. Donnelly 4-28

XOIL

99.5

98

96.4

86

68

99.7

99.5

99.9

99.8

99.5

%WATER

. 5

%SLUDGE

.!)90

1.7 .3 .<10

. ‘ 25

2.5 1.1

9.6 4.4

4.8 1.2

28 .

.5

.1

.2

GR.

.J 90

. i 80

00

.870

.895

.5

71

100

1. 14

. 8 70

.8 60

.8 80

.8 65

. 8 80

. 9 90

1. 30

. 9 30
’ .9

30

1. 305

GALLONS

262°F

231°P
215°F

214°F

226°F

2 65°F



NAME DATE %0IL %WATER %SLUDGE Sf .GR. GALLONS
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I.

ATTACHMENT B

CHEMICAL WASTE MANAGEMENT, INC. 
PROPOSAL FOR REMEDIAL ACTION AND 

ENVIRONMENTAL CONTROL UPGRADING 
VICKERY, OHIO FACILITY 

July 28, 1983

Distribution and Concentration of PCBs.

Analytical data from CWM's analytical consultant, ET
*/

is summarized in Exhibit I. Levels of PCBs subject to 

regulatory action are found only in the sludge in Ponds 4 

and 5 and the wet well and on riprap on Ponds 5 and 11. 

Diagrams of PCB levels in Ponds 4 and 5 are included in 

the Exhibit I.

II. PCB Remedial Action.

A. Oil. Over 500,000 gallons of oil containing PCB:
in ■-■-I- ^

above regulatory aotion levels have been removed from the 

site and stored awaiting incineration. Oil removed in

cluded both oil,in storage tanks at the facility and oil 

which was skimmed from the surface of the ponds. A small 

amount of oil continues to rise to the surface of the 

ponds from which it is skimmed and disposed of in a simi

lar fashion. CWM is proceeding to decontaminate its oil 

reclamation and storage facilities.

B. Sludge. CWM has examined a number of options for 

disposal of PCB-contaminated sludge in Ponds 4 and 5 and

Higher values have occasionally been obtained from non 
representative samples.



the wet well. It has examined them with respect to feasi 

bility, time required, risk and cost. Feasibility, time 

and cost have been assessed by CWM's consultant, Weston.

Risk analysis has been performed by CWM's consultant, Cle 

ment Associates. A summary of the results are contained 

in Table I. On the basis of these criteria, CWM proposes 

to close Ponds 4 and 5 and the wet well in the following 

manner; drain the aqueous material to the remaining pond! 

for treatment and disposal; treat the sludge by solidifi

cation; install recompacted clay liners in Ponds 4 and 5; 

install a leachate collection system in the bottom of Poncjs 

4 and 5; replace the solidified sludge in Ponds 4 and 5; 

cap, grade and seed. Leachate will be analyzed to determine 

proper disposal. This proposal is detailed in Exhibit II.

Previous analysis perfonr.ed on this sludge indicates 

that before treatment by solidification it fails the EP to 

xicity test only for chromium, as total chromium. For all 

other parameters it is non-hazardous even before solidifi

cation. CWM expects that after solidification and more di^ 

Crete chromium analysis the sludge will meet the EP toxici 

criteria.

Because of the integrity of the ponds, see Exhibit II

this proposal results in no risk of human exposure to PCBs 

and qualifies for approval under 40 CFR § 761.75. Indeed, 

the characteristics of the site are superior to those at t 

CECOS facility already approved for PCB disposal by Ohio

— 2 —



TABLE I CONF/DENT/AL
CWM REMEDIAL OPTION SUMMARY (1)(5) 

VICKERY, OHIO ____

Option

1

1A(6)

1B(7)

5(4)

2

4A(2)

3

4B(3)

6(2)

Total (10) 
Costs($)

2.431.300

2.836.300

3.106.300

4.381.300 

6,234,200

7.608.300 

9,908,700

10,170,200

12,943,000

Implementation 
Time (Weeks) (8)

63

65

71

71

86

61

94

61

60

,c

Technically
Feasible

Yes

Yes

Yes

Yes

?(9)

Yes

?(9)

Yes

Yes

Incremental 
Risks (11) ■

Very low

Negligible

Negligible

Negligible

Low

Moderate

Low/Moderate

Low/Moderate

Moderate/High

(1) Disposal of 58,400 cu. yd of sludges from Ponds 4 5
(2) Disposal of fluid sludges.
(3) Disposal of semi-solid sludges.
(4) RCRA landfill capacity of 300,000 cu. yd; remedial iction 

uses 128,400 cu. yd. Only the cost associated with the 
remedial activity is included.

(5) Maximize use of CWM staff and equipment for remedial 
action.

(6) Option 1 plus leachate collection system.
(7) Option 1 plus leachate collection system and synthet

liner.
(8) Construction and remedial operation 16 hours/day, 5 days/ 

week.
(9) Require treatability study.
(10) Note that costs are Weston estimates and may not replresent 

internalized costs of work done within CWM. Nevertqeless, 
they are considered accurate on a relative basis.

(11) Additional to on-site risks resulting from accidents and 
chemical exposures during remedial work. These risks are 
expected to be similar in all options and to be minimized 
by a safety plan.

- 3 -



TABLE 1 (cont.)

GENERAL DESCRIPTION 
OF REMEDIAL OPTIONS

Option 1

Surface oil from Ponds 4 and 5 will be removed using 
the existing skim oil truck and pump. Chemical analysis \j/ill 
be performed and the oil disposed of in accordance with its 
component analyses and applicable regulations. Aqueous phases 
from these ponds will be pumped through an API-type oil se
parator, as needed, prior to discharging into active ponds 
Floating oils from the separator will be handled similar to 
the skim oil from the ponds. Sludge from the separator will 
be pumped to the pug mill for solidification and subsequert 
refilling into Ponds 4 and 5.

Sludge from Ponds 4 and 5 will be excavated followinc 
draining of the aqueous phases and pumped to the pug mill 
for solidification. The ponds will be cleaned by removing 
sludges and approximately 6" of clay which forms the side 
and bottom areas. These materials will be solidified also 
All solidified materials will be refilled into Ponds 4 and 
5. A cover system will be installed including 3' of com
pacted clay and 6" of topsoil with seeding. Site grading 
will minimize surface erosion and precipitation infiltra
tion into the now-closed ponds. PCB-contam.inated riprap 
will be removed from the ponds and disposed of offsite as 
a solid PCB article.

Ponds 4 and 5 will be handled sequentially, beginning 
with Pond 4. The method of closure proposed in this optioji 
is in accordance with the site Closure Plan regarding use 
of the pug mill for sludge solidification.

Option lA

Option lA is similar to Option 1, except that prior 
to refilling Ponds 4 and 5 with solidified sludges, the 
ponds will be equipped with leachate collection systems. 
Installation of these leachate collection systems involves 
reworking pond side slopes; recompacting native clay form
ing the side and bottom areas; and, installing necessary 
collection pipes, laterals and sumps. Leachate will be

- 4 -



TABLE 1 (cont.

collected, treated if necessary, and disposed of by deej 
well injection.

Option IB

Option IB is similar to Option lA, except that in 
addition to the leachate collection systems, synthetic 
liners will be installed in Ponds 4 and 5. As in Option 
lA, leachate will be collected, treated if necessary, 
and disposed of by deep well injection.

Option 2

Option 2 involves two methods of sludge treatment 
for Ponds 4 and 5. Sludge with PCB concentrations >_ 50 
ppm will be sent to a reactor system to chemically and/o 
thermally break the sludges into two phases: an oily
phase and a solid phase. The oil phase is expected to 
contain the majority of PCBs due to its greater affinity 
for PCB materials. Following chemical analysis, this 
oil will likely require disposal offsite. The reactor 
solids phase will be pumped to the pug mill for solidi
fication and subsequent refilling into Ponds 4 and 5.
It is estimated that approximately 50 percent of pond 
sludges will undergo reactor treatment.

Pond sludges containing < 50 ppm of PCBs will be 
removed and pumped to the pug mill for solidification 
similar to Option 1, followed by refilling into Ponds 
4 and 5. The pond skim oils, aqueous phases, API se
parator oil and sludge materials, and riprap will also 
be handled similar to Option 1.

Option 3

Option 3 is similar to Option 2, except that all 
sludges from Ponds 4 and 5 will be sent to the reactor 
treatment system. The solids phase from this treat
ment will be pumped to the pug mill for solidification, 
followed by refilling into the ponds. The pond skim 
oils, aqueous phases, API separator oil and sludge 
materials and riprap will also be handled similar to 
Option 1.

- 5 -
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TABLE 1 (cont.

Options 4A and 4B

Options 4A and 4B also involve two methods of sludg^ 
treatment for Ponds 4 and 5. Sludges with PCB concentre 
tions 50 ppm will be disposed of offsite; sludges < 50 
ppm PCBs will be sent to the pug mill for solidification 
followed by refilling into the ponds. The offsite optiojis 
are: for Option 4A, sludges will be disposed of as liquid
or fluid materials; for Option 4B, sludges will be sta
bilized onsite and disposed of as semi-solid materials.

The pond skim oils, aqueous phases, API separator 
oil and sludge materials, and riprap will also be handletp 
similar to Option 1.

Option 5

Option 5 is similar to Option 1, except that Ponds 
4 and 5 solidified sludges from the pug mill will be 
placed into a RCRA-type landfill rather than into Ponds 
4 and 5. The location of the RCRA landfill may be Ponds 
4 and 5, or other suitable locations within the Vickery, 
Ohio site.

The pond skim oils, aqueous phases, API separator 
oil and sludge materials, and riprap will also be handlecfi 
similar to Option 1.

Option 6

Option 6 is similar to Options 4A and 4B, except 
that Ponds 4 and 5 sludges will be removed for offsite 
disposal as liquid or fluid materials. Therefore, no 
onsite solidification and/or reactor treatment of sludges 
will be required.

The pond skim oils, API separator oil and sludge 
materials, and riprap will also be disposed of offsite. 
Draining of the aqueous phases from Ponds 4 and 5 will 
be handled as in Option 1.

- 6 -



EPA and U.S. EPA. Because this proposal may be accomplished 

by closure plan upgrading approval by Ohio EPA and U.S. SPA 

rather than formal permitting, it can be accomplished fa;>ter 

than options involving new facilities and permitting. More 

extensive on-site options simply cost more with no reduction 

in risk. Off-site options both cost more and increase r:,sk.

U.S. EPA is presently developing rules for uncontroi.led 

PCB processes at less than 50 ppm pursuant to court order in 

EPF v. EPA. These processes are considered to produce pri

marily mono- and diclorobiphenyIs. In reporting to the Court 

on March 31, 1983, EPA indicated it is developing its recula- 

tions -based upon risk analyses similar to those done for CWM.

The non-EPA parties to that case recommended that regulations 

pennit PCB concentrations below 10 ppm in air emissions, 0.1 

ppm in water discharges, and 25 ppm in consumer products. (EDF, 

NRDC, CMA "Recommendation of the Parties for a Final EPA Rule 

on Inadvertent Generation of PCBs," April 13, 1983.) EPA is 

using this recommendation as a framework for the regulations. 

Indeed, "preliminary assessments completed by EPA indicats 

that in most instances a 25 part per million (ppm) cut off 

[in consumer products] will result in acceptable levels o 

risk." (Letter to Don Clay from David Zoll, June 3, 1983^)

This same sort of cost-risk/benefit approach is mandated |in 

determining appropriate measures for Superfund cleanups, ^0 

CFR § 300.68. In situ containment of PCB-contaminated so 

has been included in enforcement settlements agreed to by

- 7 -



U.S. EPA, including but not limited to consent decrees with 

Cornell Dublier Electronics, Inc., New Bedford, Massachu 

setts; Aerovox, Inc., New Bedford, Massachusetts; and Union 

Corporation and Metal Bank of America, Inc., Philadelphi 

Pennsylvania.

C. Riprap. Some of the riprap is coated with pond 

face oil; this coating having a relatively higher concen 

of PCBs than the sludge. Because the contaminated riprap 

also of a relatively lower volume compared to the sludge 

proposes to dispose of riprap coated with PCB-contaminat^ 

at an approved off-site PCB landfill.

D. Monitoring. CWM will operate and maintain a gr 

water and surface water monitoring system designed to del[.ect 

the migration, if any, of PCBs from closed ponds. If it de

tects the migration of PCBs in excess of 0.1 ppm, CWM wHl, 

within 90 days, submit a plan to prevent such migration 

upon agreement of Ohio EPA and U.S. EPA to the plan, shaJll 

implement it.

sur- 

tration 

is 

CWM 

d oil

ound-

III. Facility Conversion and Upgrade

CWM proposes to conduct all future receipt, treatmer 

storage and disposal of hazardous wastes in an enclosed, 

tank-based system. Because this is a significant facilit 

upgrading, requiring substantial investment, it cannot le 

bids for or commence construction of these facilities unt 

it has secured the requisite air, hazardous waste and UIC

- 8 -
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permits. Indeed, it cannot legally proceed with such up 

ing without those permits. It will submit applications 

those permits within four months after agreement is reac

grad-

'or

tied.

In the meantime it will proceed with design and other non

capital intensive work, and will complete the system wit 

eighteen months after receiving the necessary permits. “the 

future facilities include construction of a RCRA landfil] 

for disposal of solidified sludges.

IV. Pond Closure.

gen-

CWM proposes to close Ponds 12, 11 and 7, in that orier. 

It proposes to convert Pond 12 to a RCRA landfill to dispose 

of solidified sludges from Ponds 12, 11 and 7 and sludges 

erated in its new, enclosed storage and treatment system.

When this capacity is exhausted, it proposes similar RCRA 

landfills i" Ponds 11 and 7. CWM's proposal is detailed 

Exhibit IV.

There are several constraints in pond closures. Ponds 

11 and 12 must be emptied with some symmetry to protect t e 

integrity of the dividing berm. At least one pond must regain 

in service until replacement facilities are available. Deble- 

tion of aqueous material in the ponds is limited by the nuinber 

and capacity of injection wells and their operating experience 

Operating at 96 percent capacity and increased pressure, e^cist- 

ing inventory can be depleted — while injecting rainwater a 

reduced amount of casual water, and current business — witihin 

42 months. Disposal could be accelerated by installation

- 9 -



and operation of additional wells and possibly by stimul^ition 

of existing wells. If the assumptions on which this schedule 

is based are met and the requisite permits are issued exjedi- 

tiously, it will be possible to discontinue receipt of hezar- 

dous waste into the ponds by September 30, 1985.

V. Form of Agreement.

CWM attaches as Exhibit V a draft consent decree em

bodying the above proposals. It is willing to enter 'rou 

the-clock negotiation to reach agreement after Ohio EPA a 

U.S. EPA have sufficient time to review this proposal.

nd-

nd
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Exhibit I

PON’D 12 

SLUDGE PCB 

ANALYSIS

Total No. of Samples; 
No. of Sludge: 0

No. of Clay: 12
No. of Sectors: 12

Average Depth of Sludge:

12

9"

Total Amount of Sludge: 2940 yc'

E.T.C, Code 1242 mg/kg 1254 mg/kiT 1260 mg/L 7

BL12-1-1 Less Than 25 Less Than 5 Less Thai 5
2-1 Less Than 5 Less Than 5 Less Thar 5
3-1 Less Than 25 Less Than 5 Less Thar 5
4-1 Less Than 5 Less Than 5 Less Thar 5
5-1 Less Than 50 Less Than 5 Less Thar 5
6-1 Less Than 25 Less Than 5 Less Thar 5
7-1 Less Than 25 Less Than 5 Less Than 5
8-1 Less Than 12.5 Less Than 5 Less Than 5
9-1 - Less Than 25 Less Than 5 Less Than 5

10-1 Less Than 12 Less Than 5 Less Than 5
11-1 Less Than 50 Less Than 5 Less Than 5
12-1 Less Than 50 Less Than 5 Less Than 5

Additional Analysis: E.P. Toxicity: BL12-3-1; BL12-8-1
Dioxin: none

All results completed by Environmental Testing and Certification Corporation 
of Edison, New Jersey



POXD 11 

SLUDGE PCB 

ANALYSIS

Total No. of Samples: 8
No. of Sludge: 0; approx. 1" Sludge

No. of Clay Cores: 8
No. of Sectors: 8

Average Depth of Sludge: 6" ^
Total Volume of Sludge: 7,326 yd

E.T.C. Code

BLll-1-1
2-1
3- 1
4- 1
5- 1
6- 1
7- 1
8- 1

1242 mg/kg 1254 mg/kj. 1260 mg/Mg

Less Than 
Less Than 
Less Than 
Less Than 
Less Than
Less Than 12.5
Less Than 
Less Than

50
5

Less
Less
Less
Less
6.53
Less
Less
Less

Than
Than
Than
Than

Than
Than
Than

Less
Less
Less
Less
Less
Less
Less
Less

Thanl 5 
TharJ 5 

Than 5 
Than 5 
Than 5 
Than 5 
Than 5 
Than 5

Additional Analysis: E.P. Toxicity: BLll-6-1; BLll-1-1

All results completed by Environmental Testing and Certification Corpcpration 
of Edison, New Jersey



POND 7 

SLUDGE PCS 

ANALYSIS

Total No. of Samples: 13
No. of Sludge: 5

No. of Clay Cores: 8
No. of Sectors: 4

Average Depth of Sludge: 2.8' ^
Total Volume of Sludge: 21,700 yd

E.T.C. Code * 1242 mg/kg 1254 mg/kg 1260 mg/k

BL7-1-1 Sludge Less Than 250* 42.3 Less Than 15
1-2 Sludge Less Than 50 29 Less Than 11
1-3 Top Clay Less Than 5 Less Than 5 Less Than,5
1-3 Bottom Clay Less Than 5 Less Than 5 Less Than 5

7-2-1 Sludge Less Than 50 Less Than 10 Less Than 1)
2-2 Top Clay Less Than 5 Less Than 5 Less Than 5
2-2 Bottom Clay Less Than 5 Less Than 5 Less Than 5

7-3-1 Sludge Less Than 125* Less Than 5 Less Than 5
3-2 Top Clay Less Than 50 Less Than 5 Less Than 5
3-2 Bottom Clay Less Than 50 Less Than 5 Less Than 5

7-4-1 Sludge Less Than 100* 11 Less Than 1(
4-2 Clay Less Than 25 Less Than 5 Less Than 5

Additional Analysis: E.P. Toxicity: BL7-2-1; BL7-4-1
Dioxin: none

*GC/MS for Arochlor 1242 on BL7-1-1, BL7-3-1, BL7-4-1 
was not detected at a detection limit of 5 g/1

All results completed by Environmental Testing and Certification Corpo; 
Edison, New Jersey

at Lon of



POLICY & PROCEDURE Attachnent C

(S
Oimcal Waste

VICKERY, OH

TITLE
Truck Spill Prevention Inspection 

Procedures

DIST.
CODE

INITIATED BY Charles O. Reilly, Jr.
Safety & Operations Coordinator

NUMBER

SC-101

Pige__Lof_i
EFFECTIVE DATE

6-28-83

APPROVED BY. 
TITLE________ General Manager

SUPER 5EDES

REQUIRED FORMS
Problem Truck Report (Spill Prevention) 
Form SC-201
Incident Report Form (SC-202)
List of Hazardous Materials and Reportable 
Quantities (Table 302.4)

CROSS REI‘ERENCE(S)

PT -101

PURPOSE

To identify leaking tankers or those vehicles havir 
capacity to leak or spill waste materials entering 
the Vickery site.

g the
or leaving

GENERAL

Routine inspections will be made of all incoming trailers for 
of detecting leaks, spills or the potential for leaks or spil

the purpose
s.



CWM, VICKERY FACILITY 

POLICY & PROCEDURE
TITLE SC-101

Truck Spill Prevention Inspection 
Procedures

NUMBER^
DATE____ I 6-28-83

PAGE.

PROGRAM CONTENT
Security guards are to visually inspect all incoming and /outgoing 
waste trailers for signs of spillage or leaking. This iijlspection is 
to be made immediately after truck weigh-in (or weigh-ou 
security guard must walk around the perimeter of the veh 
for dripping liquid or any liquid accumulation that coulj 
a leak.

) . The 
cle looking 
indicate

When a,lugger box arrives at the scale for weighing or transfer, the 
security guard will insure that the tarp is secure and that there is 
no accumulation of rainwater on the tarp. This can best be accomplished by having the driver check his own rig in the guard's 

presence.
The security guard is not to climb or mount any traile:^s during the 
inspection process.

If a leak, spill or liquid accumulation is detected, 
guard is to notify the shift supervisor immediately.

The shift supervisor is to:

le security

a)

b)

escort the trailer to the north storage lot and jsp'ot it in a 
contained and isolated area;

see that any leaking or dripping material is properly directed 
to a bucket, catch basin, or discrete container

take corrective action to prevent any further 
and.

;akage or spills;

d) reference and implement the Spill Prevention Control & Counter 
Measures Plan for applicable spills (Table 302L4 of List of Hazardous Substances and Reportable Quantities!

If there are no obvious signs of leakage, the guard is to collect the 
necessary paperwork from the driver and direct the/trailer to the north 
storage lot for sampling. Prior to sampling, the plant (sampling) 
operator is to inspect the following points for pojBsible 
improprieties:



CWM, VICKERY FACILITY 

POLICY & PROCEDURE
TITLE SC-101

Truck Spill Prevention Inspection 
Procedures

NUMBER
DATE_ 1 6-28-83 

PAGE__

PROGRAM CONTENT

a) loose or improperly closed hatches,

b) pressure relief valves that are left open or badly worn,

c) improperly closed discharge valves,

d) accumulation of liquid in the hatch well area,

e) obvious signs of leaking or dripping from the tank itself,

f) worn out gaskets,

g) any other safety deficiencies.

Upon notice of any problems, the operator is to immediately contact 
shift supervisor for resolution.
4) If any of the above improprieties are verified, the shift super\^isor

is to immediately;

a) Advise the driver of the problem and offer the driver the 
opportunity to inspect the trailer himself. If the driver 
does opt to examine the trailer, the shift supervisor will $ee 
that the proper safety protective gear is given to the drivfaju, 
i.e., acid suit, rubber gloves, goggles, etc. Unless the driver has the proper safety gear, he must remain in his vehicle (o^ 
the guard house).

b) Complete a Problem Truck Report (Form SC-201) detailing the 
occurence of events and the corrective actions taken.

c) If leakage is detected, the shift supervisor is to patrol State 
Routes 412 and 510 for signs of suspected spillage. If a spill 
is detected, a sample of the material is to be drawn up in a 
pipette and placed in a’10 ml test tube. The shift supervisor! 
will forward the sample to the lab for analysis. The chemist 
on-duty will determine what testing criteria will be used to 
confirm whether the spilled material came from the suspect 
truck. Any suspected spills are to be noted on the Problem 
Truck Report.

d) The shift supervisor will give the driver a copy of the Problem 
Truck Report.



CWM, VICKERY FACILITY 

POLICY & PROCEDURE
TITLE

Truck Spill Prevention Inspection 
Procedures

NUMBER
DATE 16-28-83
PAGE 4 1 of 4

PROGRAM CONTENT

Once the Problem Truck Report has been completely filled outl and the 
leak contained, the shift supervisor will approve the load fpr 
sampling and analysis.

If spillage was detected, the shift supervisor will initiate la 
CWM Incident Report Form (Form SC-202) completing all the necessary sections and referencing the Problem Truck Report where possilble.
Both forms will then be forwarded to the Safety & Operations coordinator 
for review. This report should also make reference to any analytical 
work that might have been performed on spill samples. Lab reports and 
chromatographs should be included as attachments.

The Safety & Operations Coordinator will contact the transport^t 
see that corrective actions are taken to prevent similar such 
dents. After noting any conversations with the transporter, the 
Problem Truck Report and the incident report form will be forwarded to 
the Customer Service Coordinator.

The Customer Service Coordinator will log the incident on the "iruck 
Inspection Log. The Customer Service Coordinator will then address 
a cover letter to the transporter referencing the attached Probaem Truck Report. A copy of the afore mentioned correspondence wil^ be 
sent to:

a) General Manager

b) Columbus Sales Office

c) Transporter's file

d) Transporter
If an Incident Report Form is also filed, this will be forwarded |along 
with the Problem Truck Report to:

a) General Manager

b) Columbus Sales Office

c) Transporter's file



i Chemical Waste Management, Inc.
3956Sia:e=:
Vickerv 0" : -346<i 
419'547-7~3-

PROBLEM TRUCK REPORT
(Spill Prevention)

Date of Incident: Time of Incident:

Transporter:

Trailer: Driver:

Manifest: Generator:

DOT Shipping DescriptionA>OT Hazard Class:

Description of Incident:

Stains or potential spill on roadway leading to site: ( ) Yes

Corrective Action Taken:

Shift Supervisor:

Verbal Contact with Transporter:

FORM SC-201

COR/dw
6/83



Chemical Waste Management, Inc.

INCIDENT REPORT
(NOT TO BE USED FOB CASES INVOLVING WORKMEN S COMPENSATION. 

other PERSONAL INJURY OR DAMAGE TO PROPERTY OF OTHERS)
DIVISION LOCATION ref:)RT NO

T(ME OF incident
DAY OF WEEK month DAY YEAR HOUR

AM
PM

DATE AND Time RERORTED
AM
RM

REPORTED BY LOCATION OF INCIDENT

-
TYPE OF INCIDENT

□ NEAP-MISS

□ FIRE OR EXPLOSION

□ EQUIPMENT DAMAGE

□ SPILL OF MATERIAL (ON SITE)

□ SPILL OF MATERIAL (OFF SITE)

□ OPERATIONAL ERROR

□ POTENTIAL HAZARD (FIRE, INJURY, ETC.)
□ ENVIRONMENTAL POLLUTION (>|nRBORN)

□ other (EXPLAIN BELOW)

DESCRIBE INCIDENT (IF NECESSARY, USE SEPARATE SHEET):

RESULTS OF INCIDENT (EXPLAIN FULLY - DAMAGE. LOSSES, ETC.):

BASIC CAUSE(S) (DESIGNATE ONE OR MORE CAUSES AND EXPLAIN FULLY- WHERE APPLICABLE SELECT FROM LIST SHOWN ON REVERSE SIDE)

CORRECTIVE MEASURES TAKEN:

RECOMMENDATIONS FOR ADDITIONAL CORRECTIVE MEASURES;

COMPLETE THIS SECTION FOR REPORTING FIRES
DISCOVERED BY TIME PRIVATE ALARM BY time I

PUBLIC ALARM BY TIME PLANT BRIGADE RESPOND'’ TIME 1

PUBLIC F.D RESPOND? TIME TIME FIRE EXTINGUISHED DATE sprinkler system RETURNED
TO NORMAL

TIME 1

/IPMENTUSED HOSE LINES EXTINGUISHERS sprinkler heads opened 1

SUPERVISOR'S signature SIGNATURE OF GENERAL MANAGER

CWMTC106 SC-202



ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF ENFORCEMENT 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER

DENVER, COLORADO 80225

Robert B. Schaefer, Esq. 
Regional Counsel, Region 5 I! Iagement Division f . Wills. ES,„ Chie^

DATE July 15, 1983

FROM

SUBJECT

//Basil 6. Constantelos, Director 
Waste Management
Carroll 6.
Enforcement Specialist Office/

PRIVILEGED 
PREPARED FOR LOIGATION

Results of Compositional Analysis of Wastes from Ohio Liquid Dispos 
Vickery, OH

il.

Attached are the analytical results you requested. You may contact Dr. Meiggs 

or Dr. Lowry at FTS 234-4661 if you or your staff have any question^ concerning 

this analytical support. ♦

Attachment
(x; Tom Gallagher, Director, NEIC

liiGE::'
•c ■

U._. c.' Il
wact: r.V,:

C:-‘r.C:: C ')
v!c:o;
-Cl



ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF ENFORCEMENT 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER

DENVER, COLORADO 80225

Dr. Theodore 0. Meiggs
Asst. Director, Laboratory Services

DATE' July 1

FROM

SUBJECT

Dr. Joe H. Lowry, Chief 
Inorganic Analytical Sectii
Analytical Results for Samples Collected from Ohio Liquid Disposal 
Ohio, Project A07-10

Attached are the analytical results requested by Region V. The sa 

on our analyses have generally the compositions the Region thought
Three of the four samples contained sulfuric acid at quite high le

%
the other was caustic. One of the acidic samples contained levels 

and lead which probably would characterize as EP Toxic, however, 
not requested and not performed. No Aroclors were detected in any 

samples.

Attachments

1983

Vickery,

ijiples based 

they would, 

/els while 

of chromium 

is test was 

of the

tii



ANALYTICAL RESULTS FOR HAZARDOUS WASTE SAMPLES COLLECTED FROM 
CHEMICAL WASTE MANAGEMENT, OHIO LIQUID DISPOSAL, VICKERY, Ot^IO

PROJECT NO.: A07-10

JULY 14, 1983

PREPARED BY 
J.H. LOWRY

INORGANIC ANALYTICAL SECTION 
LABORATORY SERVICES DIVISION 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
U.S. ENVIRONMENTAL PROTECTION AGENCY DENVER, COLORADO



PAGE 2

BACKGROUND

On April 18, 1983 four samples were received at NEIC's Ldboratorys. 
These samples were collected from Ohio Liquid Disposal in Vickery, Ohio which 
is operated by Chemical Waste Management. The analytical request made by the 
Director of the Waste Management Division of Region V included the analysis of 
the samples for elemental constituents, anions, pH and PCB's. The suspected 
compositions of the samples were provided by the Region. The Region wanted to 
know if their compositions were accurate. Contained in this report are the 
results of the analyses NEIC agreed to perform as well as a number of 
additional analyses that were required to detail the composition^ of the 
samples.

SAMPLE ANALYSIS DATA
Our analyses closely match the suspected compositions provided by the 

Region. Table 1 identifies the appropriate sample numbers for each sample, 
describes the samples physically and summarizes the chemical composition of 
each sample. The chemical compositions are a summary of many analysis
reporting only significant findings or major components. As reported in Table 
1 no Aroclors (PCB's) were detected in any of the samples. Tabl ; 2 and 3 
report in detail both the major and minor constituents. The imit of 
detection for each parameter or constituent reported in the far r ght hand 
column of each of these tables was calculated as a 99.6% confidence interval 
from the preparation blank's contaminate levels.

The data provided by the Region indicated the sample S-62 should be a 
clean pickle liquor containing 20% sulfuric acid and 80% water. Our 
composition indicates 11% sulfuric iacid and substantial quantities of iron 
which based on an equivalence balance must be present as 11% ferrous sulfate. 
The presence of the iron as well as the many other heavy elements (Tible 1) 
including the priority pollutants chromium, copper, lead, nickle ind zinc 
indicate that the pickle liquor probable has been used.

The Regional information indicated that sample S-63 was 92% sulfui'ic acid 
from an acid clean out. We found 95% sulfuric acid. Sample S-64 was reported 
to be a chlorine caustic scrubber waste effluent. This sample was cauitic but 
no oxidant was detected although the chlorine may have been reducec 
chloride ion detected. Sample S-65 was reported to be a “ 
spent acid wash containing 25% to 31% sulfuric acid with up to 1% hydrclchloric

to the 
dichiorobdnzidine

acid. We found 34% sulfuric acid 0.9% hydrochloric 
carbon which would be expected in such a wash.

QUALITY CONTROL DATA

acid and 3.9% organic

In general, two types of quality control data are usually obtained in an 
analysis; one indicating the accuracy and precision of the measurement 
process and one for the total analysis (preparation plus measurrment). 
Measurement accuracy and precision data reflect sources of error ot vari
ability in the instrumental measuring system and operator technique, an( can.



to a certain extent, be affected by the sample matrix. Analysis a 
precision data reflect sources of error or variability of measuremefi 
and precision as well as that of the preparation techniaue an 
greater extent than measurement is affected by sample matrix. It 
accepted that both the measurement and analysis sources of
variability are usually small in comparison to the ability to 
representative sample aliquot from the environment.
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error and 
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Table 4 presents the precision and accuracy data gathered c 
vn'th the anion and general constituents analyses results reported 
These data indicate an excellent precision and accuracy for these p

qncurrently 
Table 2. 

alrameters.

Table 5 presents analysis and measurement precision data 
elemental constituents analyses. In reviewing this precision data 
cognizant of the fact that precision becomes poorer as the c 
concentration approximates the LOD. Generally, at tiie LOD,
precision is 100% relative standard deviation for triplicate ana 
concentrations ten times the LOD, the precision usually improves 
of ten. The analysis precision generally obtained was less than 10% 
standard deviation for major liquid phases of the samples and les 
relative standard deviation for the minor solid phases.

Three measures were utilized to evaluate the accuracy of the 
analyses. Samples were spiked at both the measurement and analysis

one
for the 
must be 

ojistituents 
measurement 

^ses. At 
a factor 
relative 
than 30%

elemental 
level and

control samples of known elemental composition were prepared and analyzed with
the samples. Table 6 presents the measurement and analysis lev 
recovery data and Table 7 presents the control sample data. Th 
indicate that the results reported are of an acceptable accuracy.

ANALYTICAL METHODOLOGY ■

els
ese

spike
data

Measurement of pH was performed potentiometrically. Alkalility and 
acidity were determined by potentiometric titration. Cyanide, oxidant and 
sulfide were spot tested in accordance with NEIC's standard methodology for 
hazardous waste samples. A gravimetric procedure was used for density while a 
coulometric Karl-Fischer titration was used for the determination o' water. 
Fluoride was determined by ion selective potentiometry. The other an ons were 
determined by Ion Chromatography. Combustion with an infrared detector was 
used for the determination of carbon.

Mercury was determined by Cold vapor Atomic Absorption Spectrosccpy after 
digestion of the sample with nitric acid, sulfuric acid, permangenate and 
persulfate. All other elements were determined by Inductively Coupled Argon 
Plasma Optical Emission Spectroscopy (ICAP-OES) after potassium hydroxide
fusion and dissolution for the solid phases of the samples and after
and filtration for the aqueous phases of the samples. Antimony, arsenic and 
selenium were determined by a hydride generation system coupled 
ICAP-OES while the other elements were determined 
nebulization ICAP-OES.

to the 
by conventional crloss flow

dilution



TABLE 1 SAhFLE IDENTIFICATION, DESCRIPTION t ANALYTICAL SCHNARY
CHEHICAL UASTE NANAGE.IEf/T, OHIO LIQUID DISPOSAL, VICKERY, OHIO 

HE 1C PROJECT A07

TAG SAHFLE COLLECTION LABORATORY'S DESCRIPTION 
HO. NO. DATE TIME OF SAMPLE CONTENTS (7. UT.) MAJOR CHEMICAL CONSTITUENTS (X NT.)

5-2AG27 S-62 03/30/83 99.27. CLEAR GREEN NQNVISCOUS UATER MISCIBLE LIQUID

0.87. LIGHT GREEN GRANULES

797 HATER) ?'A = ::i) 117. SULFURIC ACID) IRCN PROBABLY AS m FERROUS SULFATE) 0.3SX 21 OTHER 
ELEMENTS AS SULFATE SALTS INCLUDING o PRIOFITY 
POLLUTANT ELEMENTS) AROCLORS NOT DETECTED (1),
IRON PROBABLY AS 7EX PERROIJS Ei.llLATE HFPTA- 
HYDRATEf 9,07 SULFURIC ACUD 0.577 15 OT.'IEF, 
ELEMENTS AS EUlFAIE SALTS INCLUDING 5 FRI'JRITT 
POLLUTANT ELEMENTE) REMAINDER PPOBABLY HATER) 
AROCLORS HOT DEIECTED (1).

5-2«28 S-63 03/30/82 99.37 CLEAR YELLOII VISCOUS 
HATER MISCIBLE LIQUID

0.77, WHITE OPAQUE PASTE

957 SULFURIC ACID) pH = :1) 37 HAFLR) C.A7 ORGANIC CARBON) 0.027 FOUR ELEMENTS AS EMFAIE 
SALTS INCLUDING ONE PRIORITY ROLLUIANT LLLHEND 
AROCLORS HOT DETECTED (1).
677. SULFURIC ACID) IRON FROBAELY AS 7.67 FERRIC 
SULFATE) 0.147 ELEVEN OTHER ELEMENTS AS SULFA1E 
SALTS INCLUBltlG THC PRIORITY F'CLlUTAHT ELEHEilTB) 
AROCLORS NOT DETECTED (1).

5-24329 S-64 03/30/83 IB'.OO 1007 CLEAR COLORLESS NONVIS- 
COUS HATER MISCIBLE LIQUID

997 UATER) pH = 12.1) 0.537 SODIUM CHLORIDE) 
0.057 SODIUM HYDROXIDE) 0.057 SODIUM CARBONATE) 
AROCLORS NOT DETECTED (1),

5-24830 S-65 03/30/83 18!10 99.27 CLEAR GREEN N0NVISC0U3 
UATER MISCIBLE LIQUID

657 WATER) pH = :il 347 SULFURIC ACID) 3.97 
ORGANIC CARBON) 0.77 HYDROCHLORIC ACID) 0.117

0.87 LIGHT GREEH PASTE

TEH ELEHEHTS AS SULFATE SALTS IHClUDING TllFEE 
PRIORITY FCLLUTAHT ELEMENTS) AROCIORS NOT 
DETECTED (1>.
367 SULFURIC.ACID) 0.87 HYDROCHLORIC ACID) 0.097. 
SIX ELEMEHTS AS SULFATE E.ALTS IHCLUDIN3 THO PRIORITY POLLUTANT ELEHEHTS) AROCLORS NO: 
DETECTED (2).

LlllIT OF DCTEUIUN UAS 1 MG/IOT" 
LIMIT OF DETECTION HAS 10 HG/KG

EPA/HEIC/DENVER



TABLE 2 GENERAL CONSTITUENT ANALYSIS
CHEHICAL HASTE t1A(IAGEHENT» OHIO LIQUID DISF'OSALi UICKERY»

PROJECT A07
OHIO

REGION
SAMP, NO 
TAG, NO

S-62
5-24827

S-43
5-24823

S-44
5-24329 C

tJ
S-45
:-24330

PHASE LIQUID SOLID LIQUID PASTE LIQUID LIQUID PASTE
PARAMETER UNITS UALUE VALUE VALUE VALUE VALUE VALUE VALUE VALUE 1 OF;
PH STD UNITS <1. NA <1. HA 12.1 ri. NA
PH (r.lOO) STD UNITS 1.5 2.4 (1. 1.0 9. 1.3 1.5
ALKALINITY MEQ/G NA NA NA NA .0017 NA NA .0002
ACIDITY HEQ/G .4 .5 1.38 1.34 NA .41 .44 .0002
CYANIDE MG/KG ND HD ND ND ND ND ND 5.
OXIDANT NG/KG CL ND ND FNQ PNQ ND F'NQ ND 5,
SULFIDE HG/NG ND ND ND ND ND ND ND 5.
DENSITY G/ML M3 NA 1.73 NA .97 1.21 NA .1
HATER 1 73,S NA 2.5 NA 99, 44.7 NA T

t ^
BROMIDE HG/NG ND ND ND ND ND ND ND 300.
CHLORIDE HG/KG 370, 370. 580. 600. 3400. 9020. 7700. 100.
FLUORIDE NG/KG ND ND ND ND ND ND ND 5.
NITRATE MG/KG N03- ND ND ND ND ND ND ND 210,
NITRITE HG/KG N02- ND ND ND ND ND ND ND ICO.
PHOSPHATE HG/NG POT=- ND ND ND ND ND ND ND 200.
SULFATE MG/NG SOT= 244000. 352000. 1010000. 745000. 840. 313000. 354000, 500,
TOC 1 C .03 NA .43 NA .04 3.87 NA ,02
TIC 1 C NA NA NA NA .05 NA NA .04

HEQ = HILLI-EQUIUALENTS 
FNQ = PRESENT NOT QUANTIFIED 
LOD = LIMIT OF DETECTION 

fID = LESS THAN LOD 
NA = NOT ANALYZED EPA/NElC/DE!l'iER



TABLE 3 ELEHEMTAL CONSTITUENTS ANALYSIS
CHENICAL UASTE HANAGEHENT» OHIO LIQUID DISPOSAL, VICKERY, OH 

PROJECT A07

CONCENTRATION IN HG/KG (JET UEIGHI
REG.HO. 
TAG NO.
PHASE
ELEHENT

S-62
5-2T827

S-63
5-24823

S-64
5-2432?

S-65
5-24330

AL
SDt
AS*
DA
DE*
P
CD*
CA
CR*
CO
CU*
FE
LA
PE*
HG
HN
HG*
HO
NI*
K
SC
SE*
SI
AG*
NA
SR
TL*
TI
W
V
Y
ZN*
ZR

LIQUID
VALUE

33.
ND
HD
ND
ND
ND

.4
93.
84,
3.2
7.

40700.
5.
7.

43.
312.

ND
26.
75.
40.

ND
ND

35.
ND

40.
.6

ND
.8

30.
1,5
ND

480.
15.4

SOLID
VALUE

LIQUID
VALUE

PASTE
VALUE

IIQUID 

VALUE
LIQUID

VALUE
PASTE

Value
240.

ND
ND
ND
ND
ND
ND

100.
31.
G.

17.
151000.

14.
20.

160.
367.

ND
tID

130.
NA
ND
ND

90,
ND
ND
ND
ND
ND

76.
3.6
ND

627,
63.

ND
ND
ND
ND
ND
ND
ND

10.
4.
ND
ND

54.
ND
ND
ND
4.1

,3
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

70,
ND
ND
ND
ND
ND
ND
ND

11.
ND
8,

21100.
ND
ND

40.
144.

ND
ND

60.
NA
ND
ND

30,
ND
ND
ND
ND
ND

15.
1.1
ND

45.1
12.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND

39.
ND

2370,
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

42.
9.
ND
ND

56.
ND
ND

10.
.9

ND
ND
4,
ND
ND
ND
ND

.4
220.

.3
WID
ND
ND
ND

.4
ND
ND

30.
ND
ND
ND
ND
ND
HD
ND
3,
ND
3.

25.
ND
ND
ND
ND
ND
ND
ND
NA
ND
ND

30.
ND

200.
ND
ND
ND
ND
ND
ND
ND
ND

LOD
AQUEOUS

1.
1.

'.3
10.

.3
2.
2.

,9
3.
2.
1.
3,
3.

.1

.3
3.

10.'
T

I U 
1.
6.

.4
10.

.2
20. n

20'."
.4
.3

2,
, 1

LorSOLID

4.
4.

30,
.9

60.
1,

40.
2.
3.
3.
3.
9.
8.

20.
.6
.3

10.
10.

.6
4.

20.
2.

lOO.
4.

100.
1.
8.

.8
4.
4.

——
* PRIORITY POLLUTANT 
LCD = LIN IT OF DETECTION 

ND = LESS THAN LOD 
NA = NOT ANALYZED EPA/HEIC/DENVER



TABLE A GENERAL CONSTITUENTS PRECISION AND ACCURACY REPORT
CIIEhICAL WASTE HAtlAGEllENT» OHIO LIQUID DISPOSAL> VICKERY.

PROJECT A07 OHIO

CONCENTRATIONS IN HG/KG NET HEIGHT UNLESS OlHERUISt NOTED 

PRECISION EVALUATION ACCURACY EVALUATION
HEASUREI1ENT LEVEL 

TRIRLICATE DATA
ANALYSIS LEVEL 
DUPLICATE DATA

HEASUREilENT LEVEL 
SPIKE RECOVERY DATA

ANALYSIS LEVEL 
SPIKE RECOVERY DATA

ANALYSIS LEVEL 
CONTROL SANRLE LATA

PARAhETER
SANFLE
NUHDER AVERAGE ■/.RSD

SANPLE
NUMBER AVERAGE XRD

SAhPLE
NUMBER

SPIKE
LEVEL XREC

SAMPLE
NUMBER

SPIKE
LEVEL XREC

CGNIROL
NU.-ILEP

TP'JE
VALUE ;.DLV

PH t S-63 L a. 0.0 C82 1 7.3 0,0ALKALINITY * 3S2 1 0.14? -c.vACIDITY * S'65 L .61 0,8 S-63 L 1,91 3.1
DENSITY * S-63 L 1,73 5.2
WATER T S-63 L 2.51 0.8
DRONIDE S-65 L ND S-63 L ND S-65 L 2000, 100. S-63 L 10000. 97.3
CHLORIDE S-65 L GR90. T.3 S-63 L 580. 6.9 S-65 L 2000. 93,4 S-63 L 10000. 106. 082-1 3530. 7.6
FLUORIDE S-65 L ND S-63 L ND S-65 L 2000. 102. 3-63 L 10000. 97.6 682-1 -3,3
IIITRA1E S-65 L ND S-63 L ND 5-65 L 2000. 104. 431-2 1610, -2.3
NITRITE S-65 L ND S-63 L ND S-65 L 2000. 93.5
PHOSPHATE S-65 L ND S-63 L ND S-65 L 2000, 109. S-63 L 10000. 97.4 4S1-2 270. -7.0
SULFATE S-65 L 319000, ■1.5 S-63 L 1030000. 3.9 S-63 L 1000000, 105. S-63 L 10000. SLI &S2-1 9380. -0.6
AROCLORS S-63 L 50, 62,0

t = DATA REPORTED IN SANE UNITS AS TABLE 2 
L = LIQUID F'HASE 

SLI = SPIKE LEVEL INSUFFICIENT 
XRSD = PERCENT RELATIVE STANDARD DEVIATIONXRD = PERCENT RELATIVE DIFFERENCE
:;REC = PERCENT RECOVERY
XDEV = PERCENT DEVIATION . EPA/NEK:/DENVER



TAPLE 5 ELEMENTAL CONSTITUENTS ANALYSIS PRECISION REPORT
CHEMICAL WASTE MANAGEMENT. OHIO LIOUID DISPOSAL. VICKERY. OH 

PROJECT A07
CONCENTRATION IN MG/KG

ANALYSIS LEVEL 
DUPLICATE DATA

MEASUREMENT LEVEL 
TRIPLICATE DATA

ANALYSIS LEVEL 
TRIPLICATE DATA

SAMP
NO S-63 LIQUID S-63 SOLID S-63 SOLID

ELMT AVERAGE 7.RD AVERAGE XRSD AVERAGE /.R3D
AL ND 1050. 0.41 399. 42.27
SD Nil HD ND
AS ND ND ND
PA HD ND HD
EE HD ND ND
B HD ND ND
CD HD ND ND
CA 9.64 2.62 ND ND
CR 3.57 3.39 13.2 0.54 11.9 10.88
CO HD 4.12 22.77 ND
CU ND 12. 1.25 9,42 25.22
TE 54.2 0.53 22600. 3.67 22300. 5.5
LA ND ND ND
PB HD ND ND
MG HD 64.4 16.06 52.7 33.72
MN 4.16 2.19 169. 4.22 155, 12,39
HG .33 29.7
MO ND ND HD
NI HD 66.9 2.74 67.9 4.61
K ND NA NA
SC ND 1 ND ND
SE HD 1 HD ND
SI ND 42.2 33.75 39.4 43.33
AG HD ND ilD
NA HD ND ND
SR HD ND ND
TL ND ND ND
TI MD ND HD
U ND 3.55 100. 3.01 96.33
V HD 0.718 36.8 HD
ZN HD 49.5 10.07 46.9 16.1
ZR ND 10.7 7.56 10.7 8.51

AVERAGE AVI TAG' LR3D

XRSD = PERCENT RELATIVE STANDARD DEVIATION



(ABLE 6 ELEMEtITAL SPIKED SAMPLE ACCURACY REPORT
CHEMICAL HASTE HAMAGEHENT» OHIO LIQUID DISPOSAL, VICKERY, OH 

PROJECT A07

rO!!r>-'-'T[;^fiTTn'! tv vn/RG
LIQUID PHASE! ANALYSIS LEVEL DATA SOLID PHASE! MEASUREMENT LEVEL DATA SOLID PHASE! ANALYSIS LEVEL DATA

AL
SB
AS
PA
BE
B
CD
CA

SAMP
TAG

S43L
S62L
SS2L
S43L
S63L
S63L
S43L
S43L

SAMPLE
VALUE

GPIKE
LEVEL I REC

SAMP
TAG

SAMPLE
VALUE

SPIKE
LEVEL !' REC

SAMP
TAG

SAMPLE
VALUE

32.3
ND
ND
ND
ND
fID

0.392
93.

835.
20.0
20.0
B8.5
88.5
88.5
88.5

G850.

93.A
97.0

101.0 
82.6
84.9
75.9
83.9 
85.1

S63S
S63S
S63S
S63S
S43S
E63S
S63S
S633

67.8 
HD 
ND 
HD 
ND 
ND 
ND 
ND

3740.
BO.
80.

376.
376.
376.
374.

37600.

97.9
94.0
93.0 
89.7 

102.1 
84. 
94.6 
97.4

S63S
S43S
S433
S43S
S63S
S43S
S43S
S63S

47.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND

SPIKE
LEVEL
i

1222
1222
1222
1222

PEC
111.2
103.1 
110.7
i )>■. » T
114.1 
95.1

103.2 
114.5CR S43L 84.4 442.5 76.3 8638 10.7 376. 98.3 S63S 10.7 1222. 105.7CO S43L 3.22 88.5 94.9 S63S ND 376. ICO,2 S63S ND 1222. 81.9

CU S43L 6.8 88.5 94.7 S63S 7.86 376. 95.6 S63S 7.36 1222. 97.1FE S63L 40700. NS S63S 21100. 11280. 95,7 S63S 21100. 1222. SLI
LA S63L 4.97 88.5 96.4 8633 ND 376.. 97,4 363S ND NSPB G43L 7.25 88.5 87.5 S63S ND 376. 93.1 E63S ND 1222. 1C5.6
MG S63L 48. 8350. 96.5 S633 40. 37600. 99.9 S633 40. 1222. 116.6
MN S63L 312. G3.5 SLI S63S 144. 376. 95.5 S63S 144, 1222, 111.8
HG S43L .33 250. 97.1
MO S43L 25.6 88.5 91.2 S63S ND 376. 94.9 S53S ND 1222. 95.7
NI S63L 75.2 33.5 85.3 S63S 64.3 376. 105.3 S633 64.3 [-3
K S43L 33.4 8S50. 116. S63S NA NS S63S NA NS
SC S43L ND 83.5 94.5 S63S ND 376. 92.5 S63S ND il'S
SE S43L ND 20.0 103.0 S63S ND SO. 99.0 S633 ND 1222. 112.4
SI S63L 34.9 835. 98.8 S63S 25.9 3760. 93.8 S63S 25.9 1222. 1C3.3
AG S63L ND 38.5 90.7 S43S ND 376. 65.3 S63S ND NS
NA S43L 42.7 8850. 97,9 S633 ND 37600. 99.9 S633 ND 1222. 105.:;SR S63L 0.636 38.5 89.1 S633 HD 376. 96.3 363S ND 1222. 103,0
TL S43L ND 835. 78.4 S433 ND 3760. 83.3 S635 ND 1222, 72.6
TI B63L 0.846 88.5 88.9 ■ S633 ND 375. 55.4 S633 HD 1.-22. 102.2
W S43L 26. 835. 94.6 S633 15.5 3760. 110.9 S63S 15,5 1222. 73,5
V S63L 1.51 88.5 94.6 S63S 1.11 376. 97.1 S62S 1.11 1222. 103,7
ZN S43L 480. 442.5 79.5 S63S 45.1 376. 97.2 S63S 45.1 1222, 105,7
ZR S63L 15.4 38.5 107.4 S63S 11.6 376. 97.6 3633 11.6 1222. 83,3

L = LIQUID PHASE
SLI - SPIKE LEVEL INSUFFICIENT 
ND = LESS THAN LIMIT OF DETECTION 
NS = NOT SPIKED
/IREC = PERCENT RECOVERY OF SPIKE



TABLE 7 ELEhENTAL CONTROL SAMPLE ACCURACY REPORT
CHEhICAL UASTE HANAGEhEHT. OHIO IIQUID DISPOSALj UICKERYi OH 

PROJECT A07

COIICENTRATIQII IH MA/KG
tIBS SRH UT5 

RIVER SELHMEHT
COHOSTAN S-21 

hETALLO-GRGANlCS IN OIL
EPh SRH 9/76 

DIGESTED SLUDSE
FOUND ACTUAL XD FOUND ACTUAL XD

AL 23300. 22600. 3,1 936, 900. A.
SB
AS 66.7 66. 1.1
BA 3T8. 3A0. 2.3 892. 900. -0.9
BE
B 780. 900. -13.3
CD 5.A5 10. -A5.5 903. 900. 0.4
CA 28900. 29000. -0.3 91A. 900. 1.5
CR 25700. 29600. -13,3 902. 900. 0.2
CO
CU 103. 109. -5.1 8A7, 900. -5.9
FE 99000. 113000, -12,A 936. 900. A.
LA
PB 6A7. 71A. -9.A 901, 900. 0.1
hG 6990. 7400, -5.5 927. 900, 3.
HN 701, 765. -10.7 933, 900, 4.2
HG
110 8A9. 900. -5.7
HI
Ic

A3,6 A6. -5.3 911. 900, 1.2
SC 1.95 2. -2.3
SE
GI 2180C0. 238000. -8.3 790, 900. -12.2
AG
NA 5800. 5A00. 7.A 920, 900. 2.2
SR 787. 820, -A.
TL
TIIJ 600, 6A0, -6.2 876. 900. -2.6
V
Y
ZH

27,A 2A. lA. 859. 900. -4.5
1A40. 1720. -16.A 870. 900, -3.3

2R 9A.GOOO 77.0000 23.1

FOUNI ACTUAL FOUND ACTUAL 'D

11.2 16. -30.0

HTl = I FAR TllflM I nn
XDEV = PERCENT DEVIATION



Chemical Waste ^Managements
> Chemical Waste Management, Inc.
3956 State Rt. 412 
Vickery, Ohio 43464 
419/547-7791

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

July 15, 1983

Mr. Rich Shank
Surveillance and Enforcement Section 
Division of Hazardous Materials Management 
361 East Broad Street 
Columbus, Ohio 43216

Re: Chemical Waste Management, Inc.
Vickery, Ohio 
Consultant Activity

Dear Mr. Shank:

In order to continue to provide the Agency Status Reports of the numerf 
consultant activity at the Chemical Waste Management, Inc., site in 
Vickery, Ohio, the following summary and report submittals have been 
prepared:

I. AIR MONITORING

Transmitted with this letter you will find a report entitled "Air 
Monitoring for PCB's and Inorganic Acids at CWM, Vickery, Ohio" i repared 
by Environmental Research and Technology, Inc., of Concord, 
Massachusetts. This report further addresses the work sampling 
conducted at the site in late May. This sampling effort conclude 
were not present at the detection limit. Initially, this samplir 
effort also included V.O.C. collection. However, due to samplinj 
results could not be provided. Resampling for V.O.C. will be nee 
July 22, 1983.

II. HYDROGEOLOGICAL INFORMATION

On July 1, 1983, Chemical Waste Management, Inc. transmitted to 
Mr. Russ Stein and other Agency personnel, a report entitled 
"Geotechnical and Geohyrologic Data Review" and "Lagoons 12, 11, 7, 5 
and 4 Dimensions" prepared by Golder Associates, Inc., of Atlanta 
Georgia. Today, this letter is transmitting a report entitled 
"Assessment of Perimeter Containment Dike Stability, Ponds 5, 7,
12 Chemical Waste Management, Inc., Liquid Disposal Facility, Vi 
Ohio" also prepared by Golder Associates. These reports further 
the hydrogeology and stability of the facility in specific format
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Rich Shank, OEPA 
Cl'/M, Vickery, Ohio 
Consultant Activity 
Page 2

In addition to the above mentioned reports, Colder Associates is plre- 
sently preparing for submission to the Agency at the end of July a| long 
term, phased groundwater quality assessment plan which will addres 
future site evaluation efforts. As in the past. Chemical Waste 
Management will continue to work through the Northwest District Ofifice 
regarding hydrogeologic assessments and submission of this plan.

III. SITE CHARACTERIZATION and ANALYTICAL RESULTS

Environmental Testing and Certification Corporation (E.T.C.) of Edlison, 
New Jersey, has prepared for transmittal of several reports addressing 
Phase V, the sludge sampling of both Open and Closed Ponds and the 
Sludge Farms conducted in April and May of 1983. On June 13, 1983 
Draft Summary Report on Phase Va (Open Ponds) was submitted to the 
Agency detailing PCB levels and E.P. Toxicity Results in certain Open 
Ponds. Additional E.P. Toxicity and Dioxin results for the open ponds 
are being transmitted with this letter. Also, a Draft Summary Report 
on Phase Vb (Closed Ponds) is being transmitted detailing PCB,
E.P. Toxicity and Dioxin results. To assist the Agency in understanding 
which data points have been transmitted, a summary sheet for all 
Phase V has been enclosed. Any remaining data for the Open and Closed 
Pond sampling is expected within the next few weeks and will be trins- 
mitted upon receipt. Results completed for the Private Well sampling 
conducted with the Sandusky County Board of Health are also being 
transmitted.

Should you have any questions regarding the above reports transmitted fr 
E.R.T., E.T.C. or Colder Associates, please feel free to contact me at 
(419)547-7791.

Sincerely,

CHEMICAL WASTE MANACEMENT, INC.

Kathy Ti^ent
Environmental Specialist 

KT/dw

cc: Michael Walker, USEPA
Robert Styduhar, OEPA 
Ceorge Vander Velde 
Jeff Miller 
Lee Archambeau

om



POND 5 

PCB SLUDGE 

ANALYSIS

Total No. of Samples: 11
No. of Sludge: 7

No. of Clay Cores: A
No. of Sectors: A

Average Depth of Sludge: 5.1A'
Total Volume of Sludge: 21,900 yd

E.T.C. Code 12A2 Kg/kg 125A mg/kg 1260 mg/1

BL5-1-1 Sludge Less Than 250 100 23,
1-2 Sludge Less Than 50 Less Than 10 Less Than
1-3 Clay Less Than 5 Less Than 5 Less Than

5-2-1 Sludge Less Than 250 .81 17
2-2 Sludge Less Than 50 Less Than 5 Less Than
2-3 Clay Less Than 5 Less Than 5 Less Than

5-3-1 Sludge Less Than 250 98 19.8
3-2 Clay Less Than 5 Less Than 5 Less Than

5-A-l Sludge Less Than 250 195 28.5
A-2 Sludge Less Than 250* 28 Less Than
A-3 Clay Less Than 5 Less Than 5 Less Than

Additional Analysis: E..P. Toxicity: BL5-:1-1; BL5-A-1
Dioxin: BL5-A-1

*GC/MS: BL5-A-2 for Arochlor 12A2 was not
detected at a detection limit of 5 g/1

All results completed by Environmental Testing and Certification 
Edison, New Jersey

C )i'poration of



LAGOON 5

U /AQUEOUS 

23 SLUDGE
NUMBERS ARE PC & CONCENTRATIONS
(totals) by gc MgrHon^ in ppm



OPEN POND 4 

SLUDGE PCB 

ANALYSIS

Total No. of Samples; 16 
No. of Sludge: 13

No. of Clay Cores: 3
No. of Sectors: 3

Average Depth of Sludge: 9'
Total Volume of Sludge; 36,500

E.T.C. Code 1242 mg/kg 1254 mg/kg 1260 mg/kj

.4-1-1 Sludge Less Than 250 48.5 Less Than
1-2 'Sludge Less Than 250 12.5 Less Than
1-3 Clay Less Than 5 Less Than 5 Less Than

4-2-1 Sludge Less Than 10 Less Than 10 Less Than
2-2 Sludge Less Than 10 Less Than 10 Less Than
2-3 Sludge Less Than 50 26.5 Less Than
2-4 Sludge Less Than 250 75 Less Than
2-5 Sludge Less Than 100 16.5 Less Than
2-6 Clay Less Than 5 Less Than 5 Less Than

4-3-1 Sludge Less Than 50 Less Than 10 Less Than
3-2 Sludge Less Than 100 Less Than 10 Less Than
3-3 Sludge Less Than 250 Less Than 10 Less Than
3-4 Sludge Less Than 250 Less Than 10 Less Than
3-5 Sludge Less Than 100 Less Than 10 Less Than
3-6 Sludge Less Than 50 Less Than 5 Less Than
3-7 Clav Less Than 5 Less Than 5 Less Than

Additional Analysis: E.P. Toxicity: BL4-2-5; BL4-3-3
Dioxin: BL4-2-2

All results completed bv Environmental Testing and Certification Cjorporation 
of Edison, New Jersey
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LAGOON 4:

ND = < 10 PPM detection L/MIT

/AQUEOUS

CLOSURE FILL NUFBER5 ARE PCB CONCENTRATIONS 

(’totals) py GC : method, in ppm-----
I 1 > *



E.T.C. Code

RIP RAP 

OPEN PONDS 

PCB ANALYSIS

1242 mg/kg 1254 mc^/kg 1260 mgykg

Pond 4 (Rip-4) Less than 50 Less t'nan 5 13.7

Pond 5 (Rip-5) Less than 50 183 28.7

Pond 7 (Rip-7) Less than 50 Less than 5 42

Pond 11 (Rip-11) Less than 125 436 140

All results completed by Environmental Testing and Certificatipn 
Corporation of Edison, New Jersey



EXHIBIT ;

SLUDGE REMEDIAL OPERATIONS

1.1 GENERAL DISCUSSION

Ponds 4 and 5 at the Ohio Liquid Disposal (O.L.D.) 

facility of Chemical Waste Management, Inc. (CWM) locateld 

in Vickery, Ohio are proposed to undergo immediate reme

dial action. Pond 4 dimensions are approximately 20'

D X 550' L X 190'W. Pond 5 dimensions are approximately 

20' D X 840' L X 165'W. Measurements of sludge depths 

and chemical compositions in all waste ponds at the O.L.Jd. 

site were authorized by CWM during April and May, 1983.

From these depth measurements. Pond 4 contains an averag^ 

of 9 feet of bottom sludges varying in depth from 4 feet 

to 14 feet; the aqueous layer a±)ove these sludges averages 

5 feet in depth. Pond 5 contains an average sludge dept! 

of 5 feet, varying between 3 feet to 9 feet; the aqueous 

layer above these sludges in Pond 5 averages 12 feet. Frlom 

these data, and considering the geometry of the ponds, it

is estimated that Pond 4 contains approximately 36,500 yd
3

of sludge and Pond 5 contains approximately 21,900 yd of 

sludge.

Remedial actions proposed for Ponds 4 and 5 involve: 

draining the aqueous phases from these ponds into remain

ing ponds through an oil separator where necessary; exca

vation of sludges; pugging sludges to stabilize and solidify 

these materials; replacing solidified materials into Ponds



4 and 5 after installing leachate collection systems; ard 

finally capping, grading, and seeding of closed Ponds 4 

and 5.

The sequence of remedial actions and the modifications 

to Ponds 4 and 5 are discussed in greater detail in the 

following sections.

1.2 REMEDIAL ACTION ALTERNATIVES

CWM has evaluated nine alternatives for remedial 

actions regarding Ponds 4 and 5. Based upon a thorough 

analysis of environmental impacts, costs, implementation 

schedules, and risk factors, the alternative selected in 

volves: closure of Ponds 4 and 5 with treatment of sludg

by solidification, installing leachate collection systems 

in Ponds 4 and 5, and refilling solidified materials into 

these ponds. This alternative represents an improvement 

to the current site Closure Plan and uses the solidifica

tion process for sludges previously accomplished in closi 

Pond 9 and partially closing Pond 4 (south end).

The following figures will assist the reader in undelr- 

stending the proposed remedial plan for Ponds 4 and 5:

1. Drawing 1 - partial plan view of O.L.D. facility 
showing locations of active ponds.

2. Drawing 2 - plan view of typical leachate 
collection systems for Ponds 4 and 5.

3. Drawing 3 - cross-section of typical leachate 
collection systems for Ponds 4 and 5.

- 2 -



The existing Closure Plan for O.L.D. does not require 

leachate collection systems to be installed in closed pends. 

Therefore, closure would be accomplished by draining the 

aqueous phase, solidifying sludges, replacing solidified 

materials into the pond, installing a compacted cover ma 

terial, final grading, topsoil and seeding. As an improve

ment to this Closure Plan for Ponds 4 and 5, CWM proposes 

to install leachate collection systems prior to refilling 

these ponds with solidified sludges; final capping, grad 

ing, and seeding would be accomplished for pond closure. 

Figures 2 and 3 show typical leachate collection systems 

proposed for Ponds 4 and 5 from a conceptual design basi 

only. It is important to note that installation of the 

leachate collection systems requires reworking pond side 

slopes by adding clay from the on-site borrow pit and coln- 

pacting in place to form a 2:1 slope. Compaction of botfi 

the sides and bottom will decrease the permeability of na

tive clay and increase pond integrity. Leachate collect^ 

from these systems will be disposed of by deep well inje 

tion after appropriate treatment, if necessary.

1.3 REMEDIAL ACTION SEQUENCE

In accordance with the proposed remedial action plai|i 

for Ponds 4 and 5, the following sequence of activities 

will be required to assure timely, environmentally-sound 

pond closure.

- 3 -



1. Install an API-type oil separator on the 
southern corner of Pond 7. This unit will 
process the aqueous portions, as needed, 
of Ponds 4 and 5 sequentially. Aqueous 
discharge from the separator will flow to 
one of the remaining ponds. Floating oils 
in the separator will be removed, tested 
and disposed of in accordance with chemical 
contents of the oil (i.e., PCB-contaminated 
oils require off-site disposal by approved 
means, non-contaminated oils may be sold as 
reclaimed oils). The sludges from the se
parator will be routed to the pug mill for 
solidification and refilled into the ponds 
along with solidified pond sludges at a 
later time.

2. Concurrent with Item 1, install or mobilize 
sludge excavation equipment to retrieve pond 
sludges and route them to the pug mill area 
for solidified. The pug mill will be refur
bished and moved from its current location 
east of Pond 4 to the processing area south 
of Pond 5.

3. Beginning with Pond 4, pump the aqueous 
phase through the oil separator until 
approximately 1' of aqueous phase remains 
in Pond 4. This liquid will be retained 
in the pond to reduce possible odors in 
later excavation of pond sludges.

4. Surface oils in Ponds 4 and 5 will be 
removed as required using the existing 
slcim oil truck and pump systems. As 
with Item 1, skim oil will be disposed 
of according to chemical analysis.

5. Pond 4 sludges will be excavated by 
appropriate equipment (dredge, pump, 
vacuum system, etc.) and routed to a 
sludge hopper for temporary storage.
Pond sludges will be pumped from this 
hopper to the pug mill.

6. Excavation and pugging will continue 
until Pond 4 sludges are no longer able 
to be excavated conveniently. At this 
time, earthmoving equipment will enter 
Pond 4 and scrape remaining sludges 
from the sides and bottom of the pond.

- 4 -



Scraping will continue until approximately 
6" of clay is removed from all sides and 
bottom areas. These materials will be sent 
to the pug mill for solidification.

7. During the pugging process for Pond 4, so
lidified materials from the pug mill will
be temporarily stored in a contained storage 
area.

8. When sludges from Pond 4 have been removed
(Item 6), the leachate collection system shown 
schematically in Figures 2 and 3 will be in
stalled. This will involve: reworking pond
side slopes from 1:1 to 2:1 using on-site 
clay from the borrow pit; recompacting the 
sides and bottom areas; and, installing the 
necessary drainage, leachate collection, and 
geotextile fabric systems.

9. When Pond 4 has been made ready for receipt 
of solidified materials, pugged sludges from 
the storage area will be trucked, placed, and 
compacted into Pond 4. This process will 
continue until approximately 17' of pugged 
sludges are placed into Pond 4. A cover
cap of approximately 3' of compacted clay 
will be installed with final grading, 6" 
of topsoil, and seeding. Pond 4 is now 
closed.

10. Concurrent with Item 6, when Pond 4 is being 
scraped, the aqueous phase of Pond 5 will be 
drained to within 1* of the sludge layer using 
the oil separator where needed as described 
previously in Item 1.

11. When the sludge excavation equipment, sludge 
hopper, and pumping system are no longer re
quired for Pond 4 sludges (Item 8), they will 
be moved to Pond 5. Excavation of Pond 5 
sludges and solidification will begin and 
continue concurrent with the leachate col
lection system installation, refilling, and 
closure of Pond 4.

12. When Pond 5 sludges have been excavated and 
pugged, the pond will be scraped by removing 
remaining sludges and approximately 6" of 
clay from the sides and bottom areas. This 
material will also be pugged.

- 5 -



13. When sludges from Pond 5 have been removed, 
the leachate collection system will be in
stalled and the pond made ready to receive 
solidified sludges from temporary storage.

14. Pond 5 will undergo the same processes as 
Pond 4, previously described in Item 9, 
for ultimate closure.

- 6 -
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Exhi'bit III

July 1983 -1- 834-13 53.6

1.0 SITE GEOLOGY

1.1 Geologic Setting

Previous investigations by Bowser-Morner, Inc. 
indicates the site is underlain primarily by glacial till 

of the Wisconsin period of glaciation covered by lacus
trine deposits. A thin, discontinuous deposit of d^nse 

till has been encountered above the bedrock. This deposit 
is believed to be older than the overlying till.

The site is located on the southeast flank of the 

Findlay Arch which strikes generally northeast-southw4st. 
The bedrock immediately beneath the glacio-lacustiine 

overburden is the Tymochtee Member of the Bass Island 

Formation. This rock is generally classified as a d<i)lo- 

mite but contains various amounts of shale, gypsum, and 

anhydrite.

1.2 Site Stratigraphy

Subsurface investigation by Bowser-Morner, Inc. 
and Colder Associates^ indicate the glacio-lacustr 

overburden to range from about 40 ft. to 50 ft. in thi 
ness across the site. The lacustrine deposits range 

thickness from about 5 ft. to 25 ft. and the upper portjion 

frequently contains a trace of organic matter in the f 

of fine root fibers; probably representative of the 

topsoil horizon. The upper glacial till ranges in thi 
ness from about 10 ft. to 45 ft. and appears to be c 

tinuous across the site. The lower, dense till is gen

orm
'B'
ck-
on-
er-

ine
ck-
in

1. Bowser-Morner Testing Laboratories, Inc. "Hydrog 
logic Assessment, Northern Ohio Treatment Facili 
Vickery, Ohio", May 3, 1983.

2. Colder Associates, "Geotechnical and Geohydrolob 
Data Review, Vickery, Ohio Chemical Waste Managem 
Facility", June 1983.

Colder Associates

eo-
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ally less than 5 ft. thick and is discontinuous. For
illustration purposes a typical profile of the stratiJ ra- 

phy at the site is presented on Figure 1. Detailed stra
tigraphic profiles are presented in other reports by pol
der Associates'^' .

The lacustrine deposits are fairly uniformly griaded 

and classified as silty clay to clayey silt with a little 

sand. This material exhibits horizontal laminations With 

occasional sand partings between the laminations. The
liquid limit of the material varies from about 30% to 40% 

and the plastic limit is about 20%. There is a patterh of 

decreasing penetration resistance (from about 30 to 

10 blows/ft.) and increasing water content (from about 20% 

to 30%) with depth. These factors are typical of desicca
tion in the geologic past and suggest a historic ground- 

water level between EL 580 ft. and 590 ft.

The upper glacial till is fairly well-graded and 

classified as clayey silt to silty clay with some sand and 

gravel. It has a liquid limit between 25% and 30% and a 

plastic limit of about 18%. The water content ranges 

about 12% to 21%. The penetration resistance of 

material ranges from 4 to 15 blows/ft. and tends to 

crease with depth.

rom
his
in-

rlyThe discontinuous/ dense, lower till is a fa; 
well-graded sand, gravel, and silty clay. The water cbn- 

tent is on the order of 8% to 12%. This material exhibits 

high penetration resistance of greater than 50 blows/ft

1. Ibid.

2. Colder Associates, "Assessment of Perimeter Conta 
ment Dike Stability, Ponds 5, 7, 11 and 12, Chem;. 
Waste Management, Inc., Liquid Disposal Facili 
Vickery, Ohio", June 1983.

Colder Associates

Ln-
cal
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Existing lagoon dike embankments at the site are 

classified as silty clay with occasional traces of ::and 

and gravel and are fairly uniform in composition at all 
sampled locations. The penetration resistance of the 

fills ranges from 6 to 23 blows/ft. and tends to increase 

with depth. The water content of samples tested raiiges 

from about 17% to 24%. The embankment fills have teen 

constructed from on-site lacustrine and till materilals 

excavated from within the lagoon bottoms and an on-^ite 

borrow pit. The fills do not exhibit the horizontal lalmi- 

nations of the lacustrine deposits because they were de
stroyed during construction. A Standard Proctor Complac- 
tion test of a sample of fill material resulted in a maxi
mum density of 111.0 Ib./cu. ft. at an optimum moisture 

content of 17.8%.

The lacustrine, upper till, and embankment fill mate
rials were tested with a field vane shear apparatus and 

samples of the fill and lacustrine material were tesed in 

consolidated undrained triaxial shear in the laboratory to 

determine strength properties. Detailed test results have 

been reported by Colder Associatesand the propert.es 

recommended for embankment stability analyses are sum
marized as follows;

Material

Coipacted Clay Fill 
Desiccated Lacustrine 
Normally Consolidated 

Lacustrine and Till

Undrained Shear 
Strength 

(Ib./sq. ft.)

1,500
1,250

700

Effective Stress Properti<;:
Shear

Strength

0
0

Friction 
Angle

330

33°

Colder Associates
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The underlying bedrock has been cored to depth:; as 

much as 30 ft., but most data is from the upper 30 ft.to 

40 ft. of the formation. Although the formation is pon- 

sidered as a dolomite, the detailed core descr iptlions 

indicate the rock is predominantly a gray to black shale 

with numerous gypsum inclusions and occasional maspive 

dolomite layers. Voids and/or weathered zones were fre
quently reported in the upper 30 ft. of the rock. Wliile 

core recovery was generally greater than 90% the :iock 

Quality Designation (R.Q.D.), which is a measure of the 

frequency of discontinuities in the core, was consisteijitly 

less than 60% and often 0% to 20%.

1. Ibid.

Colder Associates
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2.0 SITS GROUNDWATER HYDROLOGY

2.1 Groundwater Levels

Groundwater level measurements have been madd in 

monitoring wells and piezometers completed in the bedlrock 

and in the overburden. The measurements in the dolopiite 

indicate this unit to be a confined aquifer with potentio- 

metric levels well above the top of rock in the glatio- 

lacustrine overburden. Measurements in the overburden 

indicate groundwater levels about 2 ft. to 5 ft. bfelow 

ground surface; higher levels than measured in the bedrock 

aquifer. These differences in potentiometric levels are 

illustrated on Figure 1.

2.2 Hydraulic Conductivity

The hydraulic conductivity (permeability) of the 

dolomite aquifer has not been directly measured by dump 

test. However, based on water level measurements at vari
ous times at the site, and estimates of the rate of 

groundwater pumping from a water supply well at the silte, 

the hydraulic conductivity of the dolomite is presently
^-3 c|m/s 

ug- 

se.

estimated to be in the range of 10"^ cm/s to 10 

(10^ ft./yr. to 10^ ft./yr.) with some information s 

gesting it could be lO"^ cm/s (10^ ft./yr.). In any ca 

the hydraulic conductivity of the dolomite bedrock aquijEer 

is substantially higher than that of the overburden ma 

rials and bedrock is used as a local aquifer. Because 

high sulfates in the aquifer it is primarily used 

agricultural purposes and not for human consumption.

te-
of
or

The hydraulic conductivity of the lacustrine and 

glacial overburden soils has been measured by const4nt 

head laboratory permeability tests and rising head te4ts 

in piezometers installed in boreholes. The vertical Pdr-

Golder Associates
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rr^eability from laboratory samples of till and lacastrine
materials ranged from 6.1x10“^ cm/s 

(6.1xl0~^ ft./yr. to 3.5x10“^ ft./yr.). 

values from rising head tests in
1.2x10 -8 cm/s 2.7x10"® cm/s

to 3.5x10"® 

The permeabi 
till ranged 

(1.2x10"2 ft./yr.

cm/s 

lity 

from 

to
2.7x10"^ ft./yr.). These data indicate the permeability 

of the till and vertical permeability of the lacustrine 
soils to be about 2x10"® cm/s (2x10"^ ft./yr.).

The horizontal permeability of a sample of lacustf 

soil was directly measured in the laboratory 
8.6x10"® cm/s (8.6x10"^ ft./yr.), which is about 
times the vertical permeability. One of the piezome 

was completed in the lacustrine material and may 

intersected the desiccated zone as well as the lower tj)or- 

tion of the topsoil. The rising head permeability Mea
sured in this piezometer was 1.0x10“ 
(1.0x10^ ft./yr.). This value may be representative 

the in situ horizontal permeability of the desicca 

materials. Although this is a limited amount of data,

me
as

our
ers

have

qm/s 

of 

ted 

the
magnitude of the measured values of the horizontal perme
ability of the layered lacustrine soil and permeability of 

the desiccated zone are reasonable. Experience in simiHar 

lacustrine soils suggests the horizontal permeability wtll 
be at least 10 times greater than the vertical permeabili
ty and both horizontal and vertical permeability could be 

even greater in localized areas where desiccation cratks 

may be open. The till materials were not deposited as 

distinct layers and would be expected to have a horizontal 
permeability only slightly greater than their vertical 
permeability (probably 3 times greater). However, ihe 

rising head tests indicate about the same values as the 
laboratory values so that 2x10"® cm/s (2x10"^ ft./yi.) 

would be a reasonable value for either direction.

Colder Associates
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2.3 Groundwater Gradients

Published literature reports northward groundvater 

flow in the dolomite aquifer, toward La^e Erie, in the 

northern part of Ohio. The gradient is typically very 
flat, on tbs order of 1.5x10“^ ft./ft., so that the flow 

velocity is slow, on the order of tens to a few hundred 

feet per year. However, pumping at the site from the 

dolomite aquifer has created a radially inward gradient 

pattern immediately around the site. This pattern has 

been confirmed by field measurements as reported by GoLder 

Associates .

The difference in potentiometric head levels between 

the overburden soils and the dolomite aquifer indicate a 

downward vertical flow gradient on the order of 

0.33 ft./ft. in the overburden. Combined with a vert;.cal 
permeability of 2x10“® cm/s (2x10”^ ft./yr.) and an esti
mated drainable porosity of 0.1, the flow velocity dc wn- 

ward through the glacial till overburden is at out 

0.07 ft./yr. The horizontal flow through the overburden 

is also estimated to be very low because of the nearly 

flat gradient across the site. However, the horizontal 
velocity in the desiccated lacustrine soils may be on the 

order of a few feet per year because of the higher permea
bility and probable low secondary porosity (porosity of 

the cracks).

1. Colder Associates, "Geotechnical and Geohydrolo<iic 
Data Review, Vickery, Ohio Chemical waste Management 
Facility," June 1983.

Gcider Associates
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3.0 GSOHYDROLOGIC CONSTRUCTION CON'3IDZR.nTIO::3

3.1 Groundwater Influence and Control
Construction of a waste disposal landfill excavated 

into the existing ground at this site will not be hampered 

by groundwater inflows. The volume of water which would 

enter an excavation in the lacustrine or till soils will 
be low and easily manageable. Runoff or direct precipita
tion will be the major contributor to water in sued an 

excavation.

The 40 ft. to 50 ft. depth to the dolomite aquijfer 

with the very low permeability of the intervening gladio- 

lacustrine soils will provide a tremendous amount of posi
tive protection against potential leachate seepage to the 

aquifer. With a low permeability soil cover and seepage 

control with a leachate collection system, the local gra
dients in the overburden soils can be directed inward to 

the waste disposal area; thus nearly eliminating the po
tential for outward seepage flow.

The presence and parameters of the dolomite aquifer 

have no direct physical effect on the construction o^ a 

waste disposal landfill in the overburden. However, the 

potential to be able to control the aquifer gradient be
neath the site, as evidenced by present practices, pro
vides a positive back-up system for remedial action shoijld 

it ever be necessary.

3.2 Soil Construction Materials
Evaluation of the physical parameters of the existiing 

lagoon embankment materials is indicative of conditiolns 

which would be expected in development of a compacted cllay 

liner, cover, or embankments for a waste disposal landfifLl

Colder Associates
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at this site. These data indicate that the on-site 

are readily compactable and will have satisfact 

strength and handling characteristics for such constt 

tion. Although no permeability tests have been perfo 

on compacted samples of the silty clay overburden, t 

permeability can be expected to be near 10 

(10 ft./yr.) with proper compaction and moisture 

trol.

,-8

ixs
ory
uc-

rmed
aeir
m/s
on-

In development of a waste disposal facility incised 

through the lacustrine materials the potential preferen
tial horizontal flow paths through the layer interfaies, 
sand partings, or desiccation cracks will need to be de
stroyed. This can be done by over excavating these mate
rials beyond the limits of the disposal landfill and re
filling this area with the same material placed in a pro
perly compacted layer as a liner, or by covering these 

materials with a compacted liner of in situ soil. The 

excavation and replacement during construction will de
stroy the preferential flow paths of these materiajls 

This construction procedure will also destroy these pref 

erential flow paths in the compacted cover.

The natural soils at this site are well suited 

development of a hazardous waste landfill. With qbod 

construction practices the landfill can be constructed 

with a very low permeability liner and cover of native 

soils which will have good integrity over the entire la id- 

fill.

Colder Associates
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EXHIBIT

RCRA LANDFILL

2.1 GENERAL DISCUSSION

The conceptual design of the RCRA landfill proposed 

by CWM for the Vickery, Ohio facility is discussed in thi 

section. The reader is referred to the following drawing|s

1. Drawing 109 - leachate collection system for a 
typical RCRA landfill.

2. Unnumbered Drawing - cross-section of a typical 
RCRA landfill.

This design includes, from bottom to top, a secondary 

liner, a monitoring zone, a primary liner, and a leachate 

collection system.

Note that these drawings were prepared for a RCRA land

fill at a location other than Vickery, Ohio; however, the 

general configuration will be similar with slight modifica

tions given the geological conditions present at Vickery for 

the proposed site currently known as Pond 12. Construc

tion of the RCRA landfill will proceed after Pond 12 has

been phased out of service. The estimated landfill volum^
3

usable for waste disposal is approximately 400,000 yd .

2.2 SECONDARY LINER

The disposal cell secondary liner will consist of 

3' to 4' of native clay, recompacted from clay currently 

forming the base of Pond 12. Recompaction of this na

tive clay will yield a material with a permea11'ity of
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approximately 10 to 10 cm/sec. Geological surveys 

indicate there are 30' of native clays, with very low per 

meabilities, below this secondary liner.

2.3 MONITORING ZONE

The monitoring zone will consist of a 12" layer of

crushed stone atop the secondary liner and will have a
-4

permeability of greater than 10 cm/sec. Perforated 

high density polyethylene (HOPE) piping will be installed 

in this layer to form the monitoring zone collection sys

tem. The collection piping will feed the monitoring zone 

sumps located in the corners of the cell. Riser pipes 

will extend from these sumps to a location outside the 

cell berm.

2.4 PRIMARY LINER

The primary liner system will consist of a 60 to 80 

mil HPDE liner sandwiched between geotextile fabric on the 

top and bottom. The geotextile fabric serves to protect 

the HOPE liner from abrasion or puncture during construc

tion of the disposal cell. The primary liner will be 

anchored in the berm on each side. The entire liner 

system will extend across the length and breadth of the 

cell.

- 2 -



2.5 LEACHATE COLLECTION ZONE

Atop the primary liner system will be the leachate cjol-

lection zone. It will consist of crushed stone to a dep 

of about 12" and will contain a HOPE leachate collection pipe 

network. The perforated pipe network will feed multiple col

lection sumps. These sumps will essentially be depressions 

in the lower portions of the cell with the HOPE liner sysjtem 

installed continuously beneath it. Riser pipes will extend 

from these sumps to a location outside the cell bezrm. A ^eo- 

textile fabric will be added atop the crushed stone to com

plete the leachate collection zone. Leachate collected flrom 

this system will be disposed of by deep well injection after 

appropriate treatment, if necessary.

2.6 LANDFILLED WASTES

Wastes to be placed in this landfill will include so 

lidified or stabilized sludges from on-site pond closures 

and/or from the, new waste treatment systems proposed by 

CWM as the ponds are phased out of service.

2.7 COVER SYSTEM

Following final waste placement, a cover system will 

be installed. This cover will consist of a 3' layer of 

compacted native clay from the on-site borrow pit. Above 

this cap, 6" of topsoil will be added, seeded and ferti

lized. All grading will be accomplished to minimize ero

sion and rainwater infiltration into the landfill area.

- 3 -
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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF OHIO

UNITED STATES OF AMERICA 

and

STATE OF OHIO,

Plaintiffs,

V.

CHEMICAL WASTE MANAGEMENT, INC.,

Defendant.

Civ. No. 83 -

CONSENT DECREE

The Complaint in the above-captioned case having beer, 

filed herein, and the Plaintiffs, the United States of 

America for the Administrator of the United States Enviror- 

mental Protection Agency (hereafter "U.S. EPA"), and the 

State of Ohio for the Director of the Ohio Environmental 

Protection Agency (hereafter "Ohio EPA"), and the Defen

dant, Chemical Waste Management, Inc. (hereafter "CWM"), 

having consented to entry of this Decree,

NOW, THEREFORE, without trial of any issue of fact or 

law and without admission by CWM of the facts or violation;; 

alleged in the Complaint, and upon consent of the parties 

hereto, IT IS HEREBY ORDERED, ADJUDGED, AND D&CREDU as 

follows:



I.

This Court has jurisdiction over the subject matter 

herein pursuant to 42 USC §§ 6928, 6972, 7413, 7604 and 

9609, and by the Court's pendant jurisdiction over claims 

derived from a common nucleus of operative fact and has 

jurisdiction over parties hereto. Venue is proper in th 

Court.

II.

The provisions of this Consent Decree shall apply to 

and be binding upon the parties to this action, their agents, 

assigns and successors in interest.

III.

CWM shall abate air pollution and odor emissions at its 

facility in Vickery, Ohio (hereafter the "Vickery Facilit|y") 

by ceasing receipt of wastes into storage and treatment j|onds 

and replacing them with an enclosed storage, treatment arid 

disposal system from which emissions are vented through cir 

pollution control devices, by September 30, 1985, all in 

accordance with the schedules and specifications contained 

in the plan attached to this Consent Decree and made a part 

hereof (hereafter the "Plan").

IV.

CWM shall commence immediately to close Ponds 4 and 

and the wet well at the Vickery Facility by draining all

- 2 -



aqueous material from them into the remaining ponds; remov

ing and treating all sludge from Ponds 4 and 5 and the w(jt 

well by solidification; installing recompacted clay lineos; 

installing leachate collection systems to serve such Ponds; 

replacing the solidified sludge in the Ponds; installing 

clay caps oveir the Ponds; grading and seeding the caps; j)er- 

forming post closure maintenance; and disposing of leach4te, 

all in accordance with the schedules and specifications 

contained in the Plan.

V.

CWM shall close Ponds 7, 11 and 12 at the Vickery 

Facility by discharging all aqueous material from them into 

injection wells located at the facility; removing and treat

ing the sludge in Ponds 1, 11 and 12 by solidification; ii- 

stalling a RCRA landfill in Pond 12; replacing the solidi 

fied sludge in the Pond 12 RCRA landfill; installing a cl 

cap on the Pond 12 RCRA landfill incrementally as it is 

filled; grading and seeding the cap; performing post clo

sure maintenance; and disposal of leachate, all in accor

dance with the schedules and specifications contained in 

the Plan; provided, however, that upon receiving the neces

sary permits, CWM will utilize the remaining capacity of 

the Pond 12 RCRA landfill for disposal of sludges generat< 

in on-site treatment and storage. Ponds 7 and 11, after 

being completely excavated, will be filled with clean fii: 

and closed, but may be considered as sites for RCRA land-
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fills when the capacity of the Pond 12 RCRA landfill is 

exhausted.

VI.

CWM shall establish and maintain a monitoring system 

determine if PCBs are escaping into groundwater or surfacje 

water from closed Ponds 4 and 5 or other parts of the Vicjkery 

Facility, such system to be established and operated as speci

fied in the Plan. Should such system detect the escape o|f PCBs 

in concentrations in groundwater or surface water in excebs of 

0.1 ppm, CWM shall, within 90 days, submit to the Plaintiffs a 

plan to prevent such escape and shall implement remedial mea

sures agreed to by the Plaintiffs and CWM in accordance tp a 

schedule agreed to by them.

VII.

CWM shall not reclaim at or sell waste oil from the pic

kery Facility without analyzing each incoming load of wast^e 

oil and analyzing each tank from which oil is sold, prior to 

any sales from such tank, for the concentration of PCBs. No 

waste oil shall be accepted at the Vickery Facility and nc 

recycled oil shall be sold from the Vickery Facility with 

concentrations of PCBs greater than those allowed in regulja- 

tions promulgated by U.S. EPA or Ohio EPA.

VIII.

Various of the requirements of Articles III, IV, V and 

VI, as more particularly specified in the Plan, require th
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issuance of permits, licenses or permission (hereafter "per

mits") by U.S. EPA, Ohio EPA or other regulatory bodies. CWM 

shall promptly apply for the permits identified in the Plan by 

the dates specified therein. The parties are aware of nc other 

permits necessary for the actions required herein. The Ilain- 

tiffs shall promptly thereafter propose the issuance of such 

permits, with terms and conditions consistent with the Plan, 

as are within their authority to propose and shall support the

proposal of such other permits by regulatory bodies havin 

authority. Subject to the presentation of new adverse ev 

the Plaintiffs shall promptly thereafter issue such permi

such 

idence, 

s as

they have authority to issue, consistently with their proposed 

actions and their established procedures and shall support the 

prompt issuance thereafter of such other permits by regulatory 

bodies having such authority.

The compliance schedules and dates in this Consent D(> 

cree and specified in the Plan are predicated upon the prompt 

application for, proposal of and issuance of such permitsj If 

such applications, proposals or issuances are not made by the 

times projected in the Plan, for reasons beyond the contrc1 of 

WMI, those schedules and dates shall be extended by an amqunt 

of time equal to the delay. If a dispute as to the extensjion 

of such schedules or dates cannot be resolved by the partijes 

within 30 days after an extension is proposed by CWM, any 

party may petition the Court for appropriate relief.
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IX.

The Findings and Orders of the Director of Ohio EPA dated 

June 30, 1983 in the matter of Chemical Waste Management, Inc., 

are withdrawn and replaced by this Consent Decree. The pjarties 

shall so notify the Ohio Environmental Board of Review arjd with

draw from the Board the proceeding before it regarding s\Jch 

Findings and Orders.

X.

In lieu of any penalties for alleged violations of federal 

and state law, CWM agrees to establish a fund of $100,000 to 

be administered by the Plaintiffs, to monitor compliance kith 

federal and state hazardous waste laws in Ohio, no more than 

one third of which may be expended to monitor compliance py 

CWM with such laws.

XI.

CWM shall allow Plaintiffs access to the Vickery Fac|ility 

to monitor compliance with this Consent Decree and all patties 

shall provide the other parties, upon request, with splits of 

any sample taken in the implementation of or to determine com

pliance with the requirements of this Consent Decree.

XII.

lo

Nothing in this Consent Decree shall relieve CWM of 

obligations to comply with applicable federal, state or 

statutes, regulations or ordinances or shall constitute a 

waiver or release of any right, remedy, defense or claim 

CWM with regard to any person not party to this Consent D«

- 6 -
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XIII.

This Consent Decree shall terminate upon filing of 4 cer

tification by the parties that the requirements of the Consent 

Decree have been satisfied. If a dispute as to the satislfac- 

tion of such requirements cannot be resolved by the parties 

within thirty days after a certification is proposed by ClWM, 

any party may petition the Court for appropriate relief. This 

Consent Decree shall terminate, in whole or in part, pricjr to 

such satisfaction, upon and to the extent that the Plaint|iffs, 

or either of them, issues a permit embodying all or part lof 

the requirements of this Consent Decree.

XIV.

The Court shall retain jursidiction of this matter ffr 

the purpose of enabling any party to apply to the Court fpr 

any further orders necessary to construe, carry out, modijty, 

or enforce compliance with the term of this Consent Deeres 

until its termination.

XV.

All reports, requests, or information submitted to Plain

tiffs by CWM pursuant to this Consent Decree, shall be sutmitted 

to:

U.S. EPA

Michael J. Walker, Esq.
Assistant Regional Counsel 
United States Environmental 

Protection Agency 
230 South Dearoorn Street 
Chicago, Illinois 6U604
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Ohio EPA

Robert Styduhar, Esq.
Legal Advisor
Ohio Environmental Protectioh 

Agency
361 East Broad Street 
Columbus, Ohio 43216

or to such persons and addresses as may be otherwise spec

fied, in writing, by Plaintiffs to CWM. All reports, reqluests

of information submitted to CWM by Plaintiffs pursuant to this

Consent Decree, shall be submitted to:

Jeffrey G. Miller 
Bergson, Borkland,

Margolis & Adler 
11 Dupont Circle, N.W.
Washington, D.C. 20036

or to such persons and addresses as may be otherwise spec 

fied, in writing, by WMI to Plaintiffs.

CHEMICAL WASTE MANAGEMENT, INC. UNITED STATES OF AMER|

By:
Jeffrey G. Miller 
Bergson, Borkland, 

Margolis & Adler

By:
Assistant Attorne(y 

General
Land and Natural 

Resources Divislion

Assistant U.S. Attorney 
Northern Distrjict of 
Illinois

Michael J. Walker 
Assistant Regioral 

Counsel
U.S. Environmenda! 

Protection Agency
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STATE OF OHIO

By:
Jack A. Van Kle 
Assistant Attorr 

General

Robert J. Stydu 
Legal Counsel 
Ohio Environmentjal 

Protection Agency

APPROVED AND ENTERED 
as an Order of the Court 
this day of ,
1983.

United States District Court 
Judge
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PLAN FOR REMEDIAL WORK AND FUTURE 
OPERATION OF CHEMICAL WASTE MANAGEMENT, 

INC., VICKERY, OHIO FACILITY

I. Pond 4

CWM shall recommence the closure of Pond 4 in conformity 

with CWM's site closure plan, which has been filed with plain

tiffs (the "Closure Plan"), by pumping aqueous waste intcj) the 

remaining ponds. The Closure Plan is hereby upgraded to in

clude a recompacted clay liner and a leachate collection sys

tem with appropriate post-closure operation and maintenance 

thereof and/or treatment and disposal of leachate, and, ds so 

amended, is approved by the Plaintiffs. CWM shall recomn 

closure seven (7) days after receiving approval of U.S. 

pursuant to 40 CFR § 761.75, or at such other time as ag 

to by the parties. The parties agree that the requiremer 

of 40 CFR § 761.75(b)(3) - (5) are satisfied at the Vicke 

Facility. CWM shall complete closure within six (6) mont 

after recommencement of closure. CWM shall perform post 

sure maintenance in conformity with the Closure Plan. No 

further permits are necessary for the closure of Pond 4.

II. Pond 5

CWM shall commence the closure of Pond 5 in conformity 

with the Closure Plan by pumping aqueous material into the 

remaining ponds. The Closure Plan is hereby upgraded to [in

clude a recompacted clay liner and a leachate collection Sys

tem with appropriate post-closure operation and maintenanpe

ence

E|PA

rieed
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thereof and treatment and/or disposal of leachate, and, a 

so amended, is approved by the Plaintiffs. CWM shall com 

mence closure seven (7) days after receiving approval of 

U.S. EPA pursuant to 40 CFR § 761.75, or at such other ti|me 

as agreed to by the parties. The parties agree that the 

requirements of 40 CFR § 761.75(b)(3) - (5) are satisfied 

at the Vickery Facility. CWM shall complete closure within 

six (6) months after commencement of closure. CWM shall 

perform post-closure maintenance in conformity with CWM's 

Closure Plan. No further permits are necessary for the 

closure of Pond 5.

III. Pond 7

Pond 7 will be the last pond to remain in service at 

the Vickery Facility. WMI shall commence closure of Pond 

7 in conformity with the Closure Plan by ceasing to accept 

new aqueous material into Pond 7 and beginning to pump the 

existing inventory of aqueous material from Pond 7 into i|i- 

jection wells on or before September 30, 1985. The Closute 

Plan is hereby upgraded to include disposal of sludges in|to 

a RCRA landfill in Pond 12 and, as so amended, is approve)! 

by the Plaintiffs. CWM shall complete closure within sev 

(7) months after commencement of closure. CWM shall per

form post-closure maintenance in conformity with the Clo

sure Plan. No further government permits are necessary 

for closure of Pond 7, except as set forth in Article VI.
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IV. Pond 11

CWM shall commence closure of Pond 11 in conformity 

the Closure Plan by ceasing to accept new aqueous materi 

to Pond 11 beginning to pump the existing inventory of a 

material from Pond 11 into injection wells on or before 

ber 30, 1985. The Closure Plan is hereby upgraded to in 

disposal of sludges from Pond 11 into a RCRA landfill in 

12 and, as so amended, is approved by the Plaintiffs. CV 

shall complete closure of Pond 11 within seven (7) months 

after commencement of closure. CWM shall perform post c] 

sure maintenance in conformity with the Closure Plan. Nc 

further government permits are necessary for closure of I 

11, except as set forth in Article VII.

al

with 

in- 

dueous 

Septem- 

clude 

Pond 

rM

V. Pond 12

CWM shall commence closure of Pond 12 in conformity 

the Closure Plan by ceasing to accept new aqueous materia 

into Pond 12 and beginning to pump the existing inventory 

aqueous material from Pond 12 into injection wells on or 

fore September 30, 1985. The Closure Plan is hereby upgr 

to include disposal of sludges into a RCRA landfill in Po 

12 and, as so amended, is approved by the Plaintiffs. C 

shall complete closure of Pond 12 within eight (8) months 

after commencement of closure. CWM shall perform post cl 

sure maintenance in conformity with the Closure Plan. No 

further government permits are necessary for closure of 

Pond 12.
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VI. Treatment and Storage Tanks

CWM will replace all ponds at the Vickery Facility i^ith 

a tank based, enclosed treatment and storage system of u) 

to 10 million gallon capacity, with emissions controlled and 

vented through air pollution control devices, and with a 

landfill in that part of Pond 12 remaining after dispose!, 

of sludge from those Ponds, in accordance with paragraphs 

IV and V. The landfill will be used for the disposal of 

solidified sludges from Ponds 7, 11 and 12 and the tank- 

based system. To construct and operate the system, CWM 

must obtain a RCRA permit from U.S. EPA, a hazardous wast|i 

permit from the Ohio Board, an air emissions permit from 

Ohio EPA, and an Underground Injection Control permit (hejre- 

after "UIC permit") by either U.S. EPA or Ohio EPA, as pro

vided in paragraph VII. CWM will submit applications for 

such permits within four (4) months after entry of this de

cree and will complete the system (with the exception of 

the RCRA landfill) not more than eighteen (18) months aft^r 

such permits are issued. In the event that such permits ^re 

not issued by April 1, 1984, the dates for closure of Pon(hs 7 

and 11 will be deferred by a number of days equal to the num

ber of days after April 1, 1984 that such permits are issued. 

Closure schedules for Ponds 7, 11 and 12 are predicated uj 

the operation of CWM's injection wells at full capacity 91 

percent of the time. To the extent that such operation Ccnnot 

be achieved, the dates for closure of those ponds will be 

deferred accordingly.
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VII. Injection Wells

To continue operation of the injection wells at the 

Vickery Facility, CWM must obtain an Underground Injecti 

Control permit (hereafter a "UIC permit") from either U. 

EPA or Ohio EPA and/or a new NPDES permit from Ohio EPA. 

The appropriate permit issuer for the UIC permit cannot

on

S.

PA'S

lin

WM

identified until the first of (1) the approval of Ohio E 

primacy application by U.S. EPA or (2) promulgation of a 

federal UIC program applicable in Ohio by U.S. EPA. Wit 

60 days after the occurrence of either of those events, 

will submit a UIC permit application to the appropriate per

mit issuance authority and/or an application for renewal 

the Ohio NPDES permit for well injection to Ohio EPA.

VIII. Spill Response

CWM will inspect trucks entering and leaving the Vic 

kery Facility for leaks. CWM will check the routes of tr|ucks 

which, based on such inspection, CWM suspects of leaking, 

for a radius of three miles from the Vickery Facility and 

will remove liquids spilled from CWM trucks within that 

radius and maintain the capacity to respond to other spil 

incidents on a volunteer basis.

IX. Monitoring Plan

CWM will operate and maintain the groundwater and su 

face water monitoring stations indicated on the map attac

- 5 -
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ETC ENVIRONMENTAL 
TESTING and CERTIFICATION

1.0 PURPOSE

The purpose of the phase 5b project was to determine if PCB's were present in the 
the closed lagoons at Site 6S0. Included in these objectives were determinations of P 
at three foot depth intervals in the fill material and one sample of the underlying clay.

As part of this project, the U. S. Environmental Protection Agency (USEPA) and the

area of 
;:B levels

Ohio
Environmental Protection Agency (OEPA; were invited to take split samples. It was thn intent of 
the USEPA to analyze certain samples for EP Toxicity and/or dioxin. ETC's objective^ included 
analyzing the split samples for these parameters.

2.0 FIELD METHODOLOGY

Sampling was conducted by ETC and its subcontractor, Dames & Moore (D&M) from May 9. 
1983 through May 18. 1983. Samples were collected from closed lagoons 1. 2. 3. 4, 6, 9. 10; the 
Abandoned Sludge Farm; and areas east of the facility (East Area) and south of the facility 
(South Area). A backhoe was used to open test pits at the closed lagoons, and samples were 
collected at three foot depth intervals from the backhoe bucket. Samples of the under ytng clay 
were taken with a thin wall piston tube. Soil samples at the other three areas were takjen using 
the Piston Tube Sampler.

2.1 Sample Point Locations

Approximately two to three sample locations per acre were designated for each closed 
lagoon. A site map is presented in Figure 1 denoting these sam.pie points. Samples were collected 
from each location at a minimum of three foot depth intervals. Samples were taken of d fferent 
layers of the fill material. Cccasionally this required taking samples at a greater frequejncy than 
one per three feet.

The coding convention for these samples, agreed to by CWI, USEPA. and ETC. was a ; follows;

(Closed Lagoon) -
10

(Lagoon tt) - (Sector tt) - (Depth in Feet)
Samples were collected from the Abandoned Sludge Farm. East Area and South Area 

sample points designated on the site map (Figure 1). The coding convention for these sa 
was as follows:

Abandoned Sludge Farm: ASF
East Area: EA
South Area; ' SA

at the 
mples

ASF
(Site Code) - 

2.2 Sample Collection

(Sample Point tl) - (Depth)

Samples from the closed lagoons were collected by excavating the fill material and obening a 
test pit. Samples were collected from the backhoe bucket. The bucket v^as steam cleared 
between each test pit and all samples were collected from the center of the bucket to avoid 
possible contamination from the bucket itself. A nevj piston tube was used to collect a slample of 
the underlying clay.

Samples from the Abandoned Sludge Farm, East Area, and South Area were also coiledted 
using a piston tube. Detailed procedures and a description ot the apparatus is provided i 
Attachment 1.

2.3 Field Data Records



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

<:
ETC Chain-of-Custody forms (CCl and CC2) were used to document sampling evethts. Field 

information recorded included the sample point ID code, date, time person who had custody of 
sample, person who physically collected sample, sample depth (inches), depth to bottqm, 
sampling method, weather and general sample description.

Completed copies of these field records (CCl and CC2) are presented in the analytical 
reports for each sample. The CCl data is also maintained on magnetic tape as part of the data 
file.

3.0 CHAIN-OF-CUSTODY DOCUMENTATION

Chain-of-Custody and the associated documentation was maintained for each sample. Blank 
copies of the chain-of-custody form (CCl) and field information form (CC2) are preser ted as 
attachments. ETC Sample Shuttles were used to maintain custody from the time the containers 
left the ETC laboratory in Edison. New Jersey until they were returned to the same location. 
Shuttles were sealed at the laboratory with a numbered ETC seal and the seal was brcken at the 
Vickery site prior to sample collection. Use of this seal guarantees the integrity of th^ Shuttle 
contents during shipment.

Once a person had the sample or sample bottles under custody, they were at all timjes 

. in his/her actual possession; or 

. in his/her view, after being in actual possession; or

. in his/her actual possession and then placed in a locked or otherwise secure place to 
which any access by others was fully recorded.

o
Before leaving the site, the Shuttles were sealed with a num.bered ETC seal and the s 

number recorded on the cham-of-custody form. These sea's were broken upon receipt 
the seal number verified, and internal chain-of-custody maintained. All cham-of-custo 
are presented in the data reports for each sample.

eal 
at ETC. 

cly records

(
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TABLE 1
SAMPLE POINT SUMMARY 

PHASE VB - CLOSED LAGOONS (CL)

SAMPLE POINT CODE PARAMETERS

CLl-1-0 PCB
CLl-1-3 PCB
CLl-1-6 PCB
CLl-1-9 PCB
CLl-1-12 PCB, EP TOX
CLl-l-12.5C(clay) PCB

CLl-2-0 PCB
CLl-2-3 PCB
CLl-2-6 PCB
CLl-2-10 PCB, EP TOX
CLl-2-llC(clay) PCB

CLl-3-3 PCB
CLl-3-6.5 PCB
CLl-3-9 PCB, DIOXIN
CLl-3-llC(clay) PCB

CL2-1-0 PCB
CL2-1-3 PCB
CL2-1-6 PCB
CL2-1-9 PCB
CL2-1-12 PCB
CL2-l-12C(clay) PCB

CL2-2-0 PCB
CL2-2-3.5 PCB
CL2-2-6 PCB
CL2-2-9 PCB
CL2-2-12 PCB, EP TOX
CL2-2-12C(clay) PCB

CL2-3-0 PCB
CL2-3-3 PCB
CL2-3-4 PCB, EP TOX
CL2-3-6 PCB, EP TOX,
CL2-3-10 PCB, EP TOX
CL2-3-llC(clay) PCB

CL2-4.-0 PCB '

CL2-4-3 PCB -
CL2-4-7 PCB
CL2-4-10 PCB
CL2-4-12 PCB, EP TOX
CL2-4-12C(clay) PCB

DIOXIN
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CL3-1-0 PCB
CL3-1-3 PCB
CL3-l-4C(clay) PCB

CL3-2-0 PCB
CL3-2-3 PCB
CL3-2-4C(clay) PCB

CL3-3-0 PCB
CL3-3-3 PCB, EP TOX
CL3-3-3.5(clay) PCB
CL3-3-6C(clay) PCB

CL4-1-0 PCB
CL4-1-3 PCB
CL4-1-6 PCB, EP TOX
CL4-1-10 PCB
CL4-1-12 PCB
(no clay)

CL4-2-0 PCB
CL4-2-3 PCB
CL4-2-6 PCB
CL4-2-9 PCB
CL4-2-13 PCB, EP TOX
CL4-2-17C(clay) PCB

CL4-3-3 PCB
CL4-3-6 PCB
CL4-3-9 PCB
CL4-3-13C(clay) PCB

CL4-4-1 PCB
CL4-4-3 PCB
CL4-4-6 PCB
CL4-4-9 PCB
CL4-4-12C(clay) PCB

CL4-5-0 PCB
CL4-5-3 PCB
CL4-5-6 PCB
CL4-5-10 PCB
CL4-5-12 PCB
CL4-5-16 PCB
(no clay)

CL4-6-3 PCB
CL4-6-4 PCB
CL4-6-6 PCB
CL4-6-9 PCB -
CL4-6-12 PCB
CL4-6-15C(clay) PCB

CL6-1-4 PCB
CL6-1-6 PCB
CL6-1-9 PCB



o

CL6-1-12 PCS
CL6-l-13C(clay) PCB

CL6-2-3.5 PCB
CL6-2-6.5 PCB
CL6-2-9.5 PCB
CL6-2-12 PCB
CL6-2-15C(clay) PCB

CL6-3-4 PCB
CL6-3-6 PCB
CL6-3-9 PCB
CL6-3-12C(clay) , PCB

CL6-4-3 PCB
CL6-4-6 PCB
CL6-4-9 PCB
CL6-4-11 PCB
CL6-4-12C(clay) PCB

CL9-1-0 PCB
CL9-1-2 PCB
CL9-1-3 PCB
CL9-1-4 PCB
CL9-1-6 PCB
CL9-1-8 PCB
CL9-l-10C(clay) PCB

CL9-2-0 PCB
CL9-2-3 PCB
CL9-2-7 PCB
CL9-2-9 PCB
CL9-2-9(aqueous) PCB

CL9-3-0 PCB
CL9-3-3 PCB
CL9-3-6 PCB
CL9-3-9 PCB
CL9-3-llC(clay) PCB

CLlO-1-0 PCB
CLlO-1-3 PCB
CLlO-1-5 PCB
CLlO-1-6 PCB
(no clay)

CLlO-2-0 PtB
CLlO-2-3 PCB
CLlO-2-6 PCB
CLlO-2-9 PCB
CLlO-2-12 PCB
CL10-2-12.5C(clay) PCB

CLlO-3-0 PCB
CLlO-3-3 PCB
CLlO-3-6 PCB

EP TOX

DIOXIN 
EP TOX

EP TOX
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CLlO-3-8.5 PCB
CLlO-3-11 PCB
(no clay)

CLlO-4-0 PCB
CLlO-4-3 PCB
CLlO-4-6 PCB
CL10-4-6.5C(clay) PCB

CLlO-5-0 PCB
CLlO-5-3 PCB
CLlO-5-5.5 PCB
CLlO-5-7.5 PCB
CL10-5-llC(clay) PCB

CLlO-6-0 PCB
CLlO-6-3 PCB
CLlO-6-6 PCB
CLlO-6-10 PCB
CL10-6-llC(clay) PCB



r
ETC ENVIRONMENTAL 

TESTING ana CERTIFICATION

Attachment 1

Dames & Moore Field Procedures

Q



o

o

o

CLOSED LAGOONS; GENERAL SAMPLING PROCEDURES

Dames & Moore was retained by Environmental Testing and 

Certification (ETC) to perform on site sampling of sludge from 

the open lagoons at the Chemical Waste Management Incori>oration 

(CWMI) Vickery, Ohio disposal facility. The scope of work was 

expanded to include subsurface characterization of the closed 

waste lagoons and landfarm areas, according to the sampling plan 

outlined in our letter of April 13, 1983. The purpose of the 

characterization was to establish any spatial distribution of 

PCBs in materials used to close several waste lagoons.

The sampling plan was formulated on the basis of ob :aining 

samples from at least two locations per acre in the closed lagoon 

areas, and at least one -location per acre in the landfarn areas. 

It was assumed that for the closed lagoons a backhoe could be 

used to recover samples down to just below the lagoon bottoms. 

Samples were to be taken at 3-foot intervals and at significant 

changes in stratigraphy. A sample of the native bottom cl lys was 

also to be taken at each location. Samples in the landfaim area 

were to be taken at 1- or 2-foot intervals to a depth of 

approximately 3 feet.

three 

, as

Each of closed lagoons 1, 2, 3, and 9 were broken up intc 

relatively equal sectors, with one sampling location in e^ch 

shown in Figure 1. Lagoon 6 was actually split in half bi( a low 

dike, and was therefore divided into four sectors, two on each 

side of the middle dike. Lagoons 4 and 10 were each divided into 

six sectors. Figure 1 illustrates the planned locations of the 

sampling locations, however, some alterations in location Ibecame 

necessary due to the logistics of moving in excavation equilpment.
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and in view of the fill material anticipated. Discussions with 

CWMI employees identified potential problem areas where large 

boulders or concrete slabs had been buried. The sampling 

locations were adjusted to maximize the chances of extending the 

trench down to native clay.

Sampling Equipment

Sampling was performed by a backhoe or a deep trenching hoe
having a deeper reach than the backhoe. The backhoe wa used to
dig the trenches in closed lagoons 1, 2, 3, and 9. The deep 

trenching hoe was used for closed lagoons 4 and 6 since the 

bottom of the lagoon was beyond the reach of the backhoe. It was 

also used for lagoon 10 as a matter of convenience.

The samples were taken from the middle of the hoe bucket with a 

steel trowel. Material was sampled which had not contacted the 

bucket itself, and placed in a stainless bowl. Care w is taken 

not to cross-contaminate the sample by handling with unwashed 

tools or gloves. The bottles were filled from the bowl u ;ilizing 

the same trowel and a funnel.

Piston tube cores were taken of the native clays beneath the 

bottom level of the lagoon. The piston tube samiler is 

illustrated in Figure 2. In cases where groundwater filled the 

trench, a prepared brass piston tube was used to precl ide the 

possibility of contamination of the clay core by the grourdwater. 

The prepared tube was made by pouring molten parafin into a 

plastic end cap, inserting the bit end of the tube and taping the 

cap to the tube with electrical tape. The drive head is fitted 

with an 0-ring which keeps water from contaminating the inside of
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the tube. All pipe threads were sealed with teflon tspe when a 

prepared tube was used.

General Procedure

Sampling locations for each closed lagoon were staked out using a 

site location map provided by CWMI. First, the lagoon boundaries 

were staked out by scaling from prominant landmarks on the map. 

These boundaries were located from the landmarks using a 

surveying wheel to measure horizontal distances and sma.l orange

flags to mark the corners. Once the lagoon boundar es were
located, the sector lines were established and sampling locations 

marked. The boundary marks were subsequently removed |to avoid 

confusion. Once the locations were established according to the 

plan illustrated in Figure 1, the locations were reviewep in the 

field with CWMI employees to identify potential problems
the bottom of the fill material, 

accordingly.

reaching

Shifts in location w« re made

The backhoe bucket was initially prepared by steam cl|eaning, 

using a steam jenny and municipal water from the Town of Clyde, 

trucked onto the site in a 500-gallon tank mounted on a pick-up 

truck. Employees of CWMI operated and cleaned the backhod bucket 

between each sampling location.

To start each sampling location, typically the hoe was used to 

scrape the top of the ground surface, and a grab sample was taken 

directly with a steel trowel, and transferred to a stcinless 

steel bowl. In locations where the surface was comprised of 

coarse gravel, no sample was taken. The sample was mixed and 

split between ETC and USEPA, using the trowel and a funnel to
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fill the sample jars. Between each sample the trowel, 

funnel were scraped clean and final rinsed with hexane 

by methanol and finally offsite potable rinse water, 

prevent cross contamination of the samples.

As the digging progressed, the trench was logged descri 

a Dames & Moore engineer. The logs included 

descriptions and depths of each sample taken, 

observations of the trench, and depth and recovery of 

core taken in the native clays. Any problems incur 

the sampling were also noted.

bowl, and 

followed 

so as to

tively by 

detailed 

general 

the clay 

d during

Samples were taken at 3-foot intervals or at significant changes
in stratigraphy as directed by a Dames & Moore engineer. The 

samples were taken from -the backhoe bucket with the trow(1, using 

care to take portions of material which had not contacted the 

bucket. The sample was collected on the stainless steel bowl so 

that digging could proceed while the sample jars wejfe being 

filled. All samples were taken and handled by Dames & Moore 

personnel only.

The excavation continued until native clay materials were
encountered. A piston tube core was taken using the pis1 on tube
sampler shown in Figure 2. At locations where groundwater was

seeping into the trench, a prepared tube was used.
were taken while standing at the side or back of the trench when

e cores

the sidewalls were stable. In locations where there was 

of caving, a long aluminum grate was placed across the 

using the backhoe. The sampler was lowered into the 

attached to sections of 1-inch pipe which were preassemb
drive hammer sliding on a section of pipe was attached and the

danger 

trench 

trench 

ed. A
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tube was driven 12 to 18 inches into the clay. The core was 

sheared off at the base by twisting the pipe clockwise with a 

pipe wrench. Two persons using pipe wrenches to grab the pipe 

were required to withdraw the clay core where the sidewall 

conditions were stable. In most unstable situations, a pipe 

wrench was wedged against the backhoe bucket which was; used to 

withdraw clay core. The tube was removed from the drive head, 
and 1/4 inch of clay was shaved off the lower end to remove any 

material which may have been contaminated by groundwater, and to 

allow room for a wax seal. Molten parafin was poured into both 

ends, and allowed to harden. The location identification and

core depth were scratched into the tube with a knife, 

core tube stored in Dames & Moore custody until extrusion

and the

roughly 

was 

er or a

ench
Upon completing the ho-le, the backhoe bucket was tho 

cleaned with a steam jenny, soap, and water. Each tr 

immediately backfilled by CWMI employees using a small do 

front end loader.

Problems/Deviations General Procedure

The closed lagoons were samples in the following order: c42, CL9, 

CL3, CLl, CL6, CL10, and CL4. The alterations from the General 

procedure, and problems encountered are highlighted f(r each 

lagoon in numerical order below. Sampling chain of custody 

records were maintained by Mr, John Snodgrass of ETC for closed 

lagoons 1, 2, 3, and 9. A Dames & Moore technician assumed 

responsibility for maintaining sample records for the renaining 

lagoons. A summary of the sample data is shown in Table 1. 

Several gaps in the data remain which could not be reconst ructed 

with records provided by ETC.

'
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- Closed Lagoon 1: This closed lagoon was flooded in the central
eastern part, with water. This water was pumped out in 

anticipation of sampling, however, the sample locations wetre 

slightly altered to enable the backhoe to work on stable gpound. 
No surface sample was taken at CLl-3 due to the presence o|f 
coarse limestone gravel.

- Closed Lagoon 2: The piston tube sampler was pushed int(? the
clay with the backhoe bucket and withdrawn v/ith the bucket at 

locations CL-1 and CL-2. One of the pipe sections buckled and 

broke under the pressure of the backhoe bucket during sampling 

with the piston tube sampler. All other clay cores were token 

using the hammer. Groundwater was encountered at locations CL2- 

2, CL2-3, and CL2-4. The hole at CL2-3 constantly caved iri from 

the sides, therefore, no attempt was made to obtain a clay core. 

Mr. John Snodgrass of ETC requested that an additional loca|tion 

be sampled, designated CL2-4.

- Closed Lagoon 3: This lagoon proved to be very shallow wlith
only samples taken at the surface and 3 feet. At location 3L3-3 

two clay cores were taken, the first just beneath the sludge line 

at 3.5 feet. The second core was taken at 5.5 feet at the 

request of Mr. Lester Franks of CWMI to insure native clays were 

sampled.

- ‘Closed Lagoon 4; Location CL4-1 was dug in a very loose kludge 

clay matrix which constantly flowed back into the hole. Due to 

the instability of the trench, native clay was not reached lt)efore 

the excavation was terminated. Groundwater was encountered at 

locations CL4-2, CL4-3, CL4-5, and CL4-6. -Groundwater at
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location CL4-6 left a yellow stain, and contained black oil 

globules. A dike was built around the borrow pit using the front 

end loader to contain groundwater carried along in the bucket. 

The dammed water was siphoned off into a CWMI tank truck. A 

water sample was taken at location CL4-6 using a bottle tp take 

water from the center of the hoe bucket. Caving became a 

problem. Caving at location CL4-5 prevented successful recovery 

of a native clay core.

- Closed Lagoon 6: This lagoon was originally split in twc by a 

berm, whereby two excavations in each half were made. No surface 

samples were taken since the top foot consisted of coarse angular 

limestone gravel. Groundwater was encountered at locations CL6- 

1, CL6-2, and CL6-3. Construction debris and gravel were 

encountered at location -2, causing caving of the sidewalls. The 

hole was too big to use the grating for taking the clay core, 

consequently the clay core was attempted by a Dames & Msore 

engineer and a CWMI employee suspended above the hole in the hoe 

bucket. A cave-in midway through obtaining the core broke off 

the pipe down in the hole. A Dames & Moore engineer was lowered 

into the hole and retrieved the pipe and clay core by wedging a

pipe wrench with the pipe against the bucket, thus allowing 

bucket to withdraw the tube.

the

- Closed Lagoon 9: In this lagoon we encountered extensive
construction debris, reportedly the remains of a local couii 

courthouse. At location CL9-1, further penetration v^a 

impossible after the first 3 feet. The hole was reloca 

approximately 25 feet to the east, and sampling resumed a 

•feet. Groundwater seepage was abundant from around huge concre

ty

s

ed
3

^ slabs, carrying with it oil and a purple fluid. The clay core
te

r
6

[
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was taken using a prepared piston tube. Groundwater was also 

encountered in locations CL9-2 and CL9-3. Caving and 

presence of concrete slabs too large to move prevented obtaii* 

a clay core from location 2.

the

ing

- Closed Lagoon 10: Closed lagoon 10 was a shallow lagoon

sampled with the deep trenching backhoe as a matter 

convenience. At location CL10-1, a clay core was attempted w

but
of
ith

no recovery. The sidewalls became increasingly unstable, 

threatening the machine, therefore, no further attempts at 

obtaining a core were made. A 3-foot sludge layer vas 

encountered at location CL10-3 at 8.5 feet. This layer became 

very unstable and the hoe began to sink into the pit. The he le 

was abandoned without reaching native clay. Three attempts were 

made in obtaining a clay sample at location CL10-6 before a 

successful core was withdrawn.

Abandoned Faun and Landfarm Areas

Three landfarm areas were to be sampled at 1 or 2 foot intervaiis 

down to a depth of 3 feet in locations shown in Figure 3. Th;.s 

plan was modified in the course of conversations with an ETC 

representative to only include one sample core at each locatioi.

The landfarm areas were sampled using the piston tube sampler and 

one section of 1-inch pipe, plus the hammer section. The core 

tube was hammered into the ground from the surface, and the core 

.sheared off at the bottom by rotating the pipe shaft clockwiss 

with a wrench. Two people were typically required to extract th 

■full tube from the ground. A new clean tube was used at eac 

location. After extraction, the sample location code wai

I
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scratched on the tube, and the drive head cleaned with lexane,
methanol, and potable offsite water. Where water cove : 
surface, a prepared tube was used.

ed the

- East Area Landfarm; At location EA-1, the piston tube had to 

be dug out of the ground with a shovel. One additional hample 

(EA-9) was added by the Dames & Moore engineer in a marshy 

section of the north end of the east area. Samples were taken 

both on the berms and in the landfarm itself, since the berms 

were made of material gleaned from the landfarm itjself. 

Locations EA-5 and EA-9 were submerged.

-South Area Landfarm: Three samples were take

representative locations within the landfarm area. Locatior 

was submerged.

n at 

SA-1

- Abandoned Sludge Farm: The entire abandoned sludge farm was
submerged under runoff water. In the area of ASF-6 (see Figure 

3), the water was as much as 3 to 4 feet deep. This landfarm was
sampled using the piston tube sampler and prepared tubes, 

prepared tubes and all tools were placed in a fiberglass t
The

oat.
Two Dames & Moore engineers in hip waders performed the sampling 

as described above, pulling the boat along with them. Coordinate 

flags were set out on the berms by a Dames & Moore technician and 

USEPA representatives. A sampling location was obtained by 

lining up at the intersection of imaginary lines drawn between 

the flags. The actual locations of the samples are showri in 

Figure 3.

■ _
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Horizontal and Vprtical Control

Following the excavation at each location, the excavation site 

vas located using a tape or surveying wheel to measure horizontal 
distances from nearby landmarks. The actual locations oE each 

excavation are plotted in Figure 3. Vertical control was run 

using a contractors level provided by CWMI. Each elevation 

circuit was closed, such that the error of each closure could be 

evaluated. An arbitrary datum was assigned to the northwest 

corner of the concrete tank slab shown in Figure 3. The 

resulting elevations of each sampling location of the closed 

lagoons are listed in Figure 3. Only horizontal controiL was 

measured for the landfarm areas.

Clay Core and Landfarm Extrusion

Each clay core from the closed lagoon was sealed with paraf 

both ends, and were stored in a trailer on site until they

extruded. , The landfarm samples were locked in the same

n in

were
trailer

overnight before being extruded, 

sealed with wax.

The landfarm samples were

The clay cores and landfarm samples were all extruded utilizijng a 

hydraulic ram specifically designed for extruding samples from 

the Dames & Moore sampling equipment. The core was extruded bnto 

a fresh piece of aluminum foil. A spatula was used to shave the 

outside of the core, leaving virgin material untouched by the 

piston tube.. Both ends were cut off with a soil knife, and the 

samples split longitudinally into quarters. Two quarters wentl to 

ETC and two quarters went to USEPA, for a replicate split. The 

soil tools were cleaned between cores with hexane followedi by

not
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methanol and potable water. Even the gloves of the en 

andlrng the cores were cleaned between cores to a,lnlml 
chance for cross contamination. Ml records for Eli 
maintained by a Dames s Moore technician.

gineer 

ze the 

were
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400 feet

scale

EXPLANATION
PROPOSED SAMPLING LOCATION

PROPOSED SAMPLING LOCMIONS

Reference: Base map taken from Facility Location 
Plan. Project No. 33767. 2/16/83



THREADS TYPICALLY SEALED 
WITH TEFLON TAPE

DRIVE HEAD WITH INTERJJAL 
BALL CHECK VALVE

/-HEX HEAD CAP SCREW

RING

PREPARED BRASS TUBE

ELECTRICAL TAPJ:
PLASTIC CAP (P31E-SCORED) 

FILLED WITH PA2^” (p BRASS TUBE 
WITH SHARP BIT END

RAFIN

PISTON TUBE SAMPLER
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Attachment 2

Chain-of-Custody and Field Forms



r-T/^ tSVIHOSMENTAL ClO T£ST/NC »ncJ CCnr/f/CATlON

CHAIN OF CUSTODY FORM (CCl)

ETC Samp)« #: 

SmI DoIk 

SmM By.

SHIP TO:

\ Cempery:

f ocfflty/SIU*.

AMrmm: Phooa;

rocnSy/SH* Coda: 

SouTTM Codas:

SAMPLE IDENTinCATlON 

1 I 1 I I I I I I

----------- (W) Rher/Streom —------ (R) Surfoca Impoundment

SoB --------- (s) Bottom Sediment —------ (B) Pretraotmanl Facility

Outfall----------- (0) CenaretJon Polnl ~~------ (C) Looehats ConaetJon Sya.

Exempts:

uca C< 
n obc

J I 1 I 1 J J J I I

-(0 
■(P)

•(c)
I I I I

Laka/Ooaen 
Traetmant Feeing 
Othar

Seuroa Coda 
(from obova)

Your Sompis Point 10 
(left Justify)

l\0\/ I

Stort Dots (mo/doy/yr)

^5 nsln/
stort Tima 

(2400 hr. dock)

0\9 3\o

Ocfcssd Hours 
(cpmposHc)

SHUTTLE CONTENTS
Somple Bottle Condition Somple Bottle Condition

O

CHAIN OF CUSTODY CHRONICLE

Shuttle Opartad By (print) 

Signature:

Data:

Intoct:

1 hove rscsrrad these motsriols In good condition from the above person. 

Noma: Slgneturs:

Dots: Tbna: Ramorlts:

I hove recahred these moteriols In good condition from the obove person. 

Noma: Slgnotora;

Data: Time: Ramortce:

4.

Tnov* raoetveo these moteriols In good condition from the otkove person. 

Noma: Signature:

Dole:. Time: Ramorka:

. Shuttle Seolad Br- (prtnt) 

oture:

DoU;

Saot

Time:

ETC USE ONLY Opened By 

Seal f : __

Oats: Time:

Condition:



i~-r^ ENVmONMENTAL
TESTING and CERTIFICATION

SAMPLE POINT INFORMATION FORM (CC2)
ETC Somp t No.;

FIELD MEASUREMENT DATA

s*l»rf up to 3 porom*t«rt to b« rocorrtod b> •nto'tng tN» eroproprtoto c 
•ntry fWldo proLtdod. Cntor th* octuol rr>«oiur«rT>«nt doto (m

-proprtoto cod* k'f.cr tr tS« flr»1 ipoco lor •oeti of Wvt 3 derlo
•p«crri«d} for Ux thr»t poromotors you hovs Mitctad.

PARAMETTC

now (CT5) —
Volum* (CoO 
Sompl* Dn^ (n)

V,CPM)
Oopfh to \»crt#r 
DUchorg* Rot*
Dopth to Bottom (Ft) 
tvont Tlm» (2«O0-Hr Clock) • 
Oopth to Scrwon (Ft)-------

A 
B 
C 
D 
E 

. r 
6 
H

ACTUAL
(left juotrfy)

I I I I

EXAMPLE

C'5l5l !

I I I 1 FSiOi I

I j j &\ I \ l \ 0'.3 i
HELD TEST DATA

PO (MqA) J I 1 Sompl* T*mp. (r^) 1 I

1 1 t 1 1 1 1 I 1 1 1
SIngl* W*o»jr»m*nt 2nd of Ouodruplicata 3rd of Ouodrjplicot* Ouodrupllcot*

Sp*cJfle
Conduetono*

•(uMHOS/CU)
t 11 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1

SIngi* M*o*ur»fT>*nt 2nd of Quodruplleot* 3rd of Ouodnjpncot* Ousdrjplicot*

1 AUCER------ ----(
BAi'.m (1

A Bcrm r . ' •(1

COUWA<M (
DIPPER (

1 KEMMERER- (
1

f NtSKlN (

THE FOLLOWING DATA IS FOR YOUR RECORDS ONLY 

SAMPLING METHOD (choose one)

AJR-Un PUMP ( )

MAB( )

PERISTALTIC PUMP„( ) 
PETERSEN( ) 
PISTON PUMP---------- ( )
scoop/SHcvn____( )
SOUEE2E PUMP------- ( )
SUBMERSIBLE PJMP.{ ) 
SUCTION Un PUMP ( ) 
SURBER( )

SAMPLE TYPE (choose one) 

C0MP0srrE( )

TVIIEr-------- ( )
TRIER--------( )
VDHMETtR..( ) 
OTHER

OTHER ( )

(daoerfb*)

WEATHER

(dMcrIb*)

SAMPLE DESCRIPTION (*.g.,color,odor)

(d**crfb«) (d*»cr1b*)

Eerm FVaporwd By; Cmploywr

nom* (print)

ETC Form CC2 6/1/82
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ETC ENVIRONMENTAL 
TESTING and CERTIFICATION

METHODOLOGY
The methods employed in the analysis of your soil samples are establish 

methods taken from the "Manual of Analytical Methods for the Analysis of 
Residues in Human and Environmental Samples", May 1979. The soil method 

. summarized as follows: A weighed amount of air dried sample, approximately 2 g 
soxhiet extracted for 5 hours with i;i acetone/hexane solution. The extract is di 
concentrated to approximately 3 ml. The concentrated extract is transferred to 
gel column and eluted with hexane. The eluate is cpqcentrated to a final volume of 
injected into a gas chromatograph equipped with a ^^Ni electron capture detector.

The GC operating parameters were as follows;

COLUMN

6* X 4mm glass 1.5% SP-2250 & 1.95% SP-2401 
Supelcoport 100/120 mesh

CARRIER FLOW

60ml/min. Argon/Methane

SEPTUM PURGE

SmI/min. Argon/Methane

COLUMN OVEN

200° C

INJECTOR TEMPERATURE 

225° C

DETECTOR TEMPERATURE 

300° C

ed EPA 
pesticide 

can be 
ams, is 
led and 
a silica 
ml and
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ETC ENVIRONMaNTAL
TESTING and CERTIFICATION

G

METHODOLOGY
ed EPA 

Flesticide 
can be

The methods employed in the analysis of your water sample are establisf 
methods taken from the "Manual of Analytical Methods for the Analysis of 
Residues in Humans and Environmental Samples.” June 1980. The water method! 
summarized as follows: A measured volume of sample, approximately 500 ml. t> which 
sodium sulfate has been added, is extracted with methylene chloride. The methylene 

'Chloride extract is dried and concentrated to approximately 1 ml. The concentrated 
extract is transferred to a silica gel column and eluted with hexane. The eiuate is 
cwcentrated to a final volume of 1 mi and injected into a gas chromatograph equippjed with 
a °^Ni electron capture detector.

The GC operating parameters were as follows:

COLUMN

6’ X 4mm glass 1.5% SP-2250 & 1.95% SP-2401 
Supelcoport 100/120 mesh

CARRIER FLOW

eOml/min. Argon/Methane

SEPTUM PURGE

SmI/min. Argon/Methane

COLUMN OVEN

200° C

INJECTOR TEMPERATURE 

225° C

DETECTOR TEMPERATURE 

300° C
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Attachment 4 

Analytical Results
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^'Environmental 
.. TESTING and CERTIFICATION Cl

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

May 27.1983

Chain of Cuttody Data Required tor ETC Data Management Summary Reportt 

See Below Clean Water Inc. SITE 690 See Below

ETC Sanple No,' . " Company Facility Sairple Point

eupMfd 
Oat# Time Hours

ETC
SampleNumber Sample

Point

Results
Aroclor 1242 

Concen, MOL*
mg/kg mg/kg

Aroclor 1254 
Cohcen. MOL*
mg/kg mg/kg

<5 . 5 ■ <5 5 : ■■■

<5 5 * <5 5
<5 .. g ...... <5 •: 5 ;. ••••■■■

<5 5 <5 5
: <5 ■. 5 .: ,5 • .... ....

<5 - 5 <5 •„ 5 •...
; <5 5 .;■■■■ ..... <5 5<12.S 12.5 <5 5 ...

... 5 ...... g..............
<25 25 <5 .... 5 '

,7' <5,.' 5 ^<5 ■'.■ ..... _a •••:•- •<5 5 <5 .. ^.
■ 5 <5 5

<5 5 <5 5
.... ... 5 ■ • <5 ■ ... g......

<5 5 <5 5
...... . <5 ..... • 5 : - <5 :■ 5 ••■•C

<5 ... ^ .... <5 ' ■' 5.........

<5 .: v ....... g .. .... t5 ■■ 5 ::v::-y ■
... <50 50 . . .:. .8.89 5

...........
.• .•.. • • . .....

■•••••••: ' :................................................ ,.....
■ ■■ ■■ ......................................... ■ ■ '■ --■■■ ■■■

■ ;>•■■■ •' • • . v •. . ... .. ...... .• • ••• V- ........••• '•

........ ............... .....
... .

..... ............ ........ .. ............................................................. .... .. ■ • ,•* ....■ •■• ■■■■■ -y.- ■■

■ ccc,.:

••••............ *. V.

•..VV. ... V.

Aroclor 1260 1260
COhCen. MOL* Added

mg/kg mg/kg mg/kg

<5 5
9.75 5 10

'<5 ■ 5 ■' -<5 5 -5
<5 5 -j<5 •" 5 : . ^ .....
<5 5 -... . ... ^.....
<5 5 ' -......
<5 5 • -•....
<5 5

r:: ■;.: r 5 ;■ .... ^ . .......
<5 5 -. . g ■■■ -w

<5 5
s ■ ...".v;;<5 5 -....... g ...... . .. ♦

6.28 ....... 5 ■ • - ■ ■ ■

• .• ; • .-.v

.........
...... .........

. .......... ...... ...... , , ........
- . •- ..

iv V-:
....................................................................■■■

...........• . .-.V
.................................. •“ •

. .. .. . . ........ ■

• • .• V • •. .V.V.* •.* V • • • •

QC Spike

X
Recov.

C3041S Matrix Spike
C3012R Replicate 1
C3007 8CL-1-1-0 05118S
C3008 BCL-1-1-6 051183 ■;
C3009 BCL-1-1-3 051183 ■
C3010 BCL-1-1-9 051183 •
C3011 BCL-9-3-3 051183
C3012 BCL-9-3-0 051083 ....
C3013 BCL-9-3-6 051083
C3014 BCL-2-3'0 051183
C30I6 BCL-2-2-9 050983
C3017 BCL-2-2-0 •
C3018 BCL-2-2-3Ji 050983
C3019 BCL-2-2-6 050983
C3020 BCL-2-1'0 050983
C3021 BCL-2-1-3 050983 •„
C3022 BCL-2-1-6 050983
C3023 BCL-2-1-9 050983
C3024 BCL-2-1-12! 050983

.V......... .........*•••• V .-v—.v...........

•• • •- vv..... .•‘.vvvv..........................
.•V •. ".A "v/

......

...
■ , ............. ■- . ■.■‘•VV........... V........... v.v

............ ; v v • •• •

.........* VOL aalculitaa Tar aacH aampta matrix.
< mdKataa cempevrw# wa» ia»» than tha aampta MDLi

............ .'r rvvr.r::........... ttw»i.......

98

* ■‘•a



C .^ESTINO ana CERTIFICATION

TABLE 1; QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

May 25.19B3

Chain of Cut tody Data Roquirad for ETC Data Managomont Summary Raportt

See Below Clean Water Inc.

ETC Sanple No, Company

SITE 690 See Below ,

Facility Sarnpl* Polni Date ... Time Houra

ETC
Sample
Number

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260

Concen. MOL* Concen. MOL* Concen. MOL* Added %
mg/kg n>g/kg mg/kg mg/kg mg/kg mg/kg mg/kg Recov

:<5 5 <5 5 ...<5 5
<5 5 ' <5 . , g .... 9.4 5 10 94

.... ... XX;, 5 .. . ■XX- 5 ■•XX ■ 5 ■■
<5 5 <5 ■ 5 ..... lx.'.'" <5' ...... 5

*12.5 12.5 ■■ <5 ■■ 5 ■ • ■XV .•vv”

■■ 5 •■

<5 5 <5 5 t:::<5 ■ 5 -.1X<25 :fx.25 *5 .'x: V ■. 5 .xx'V:.; .■.•:;■■• ■ 5 ■ - ■ ■ ■ m.

<5 5 <5 ....<5 ...... 5
<5 .V .X V 5 .. <5 '■ . 5 - ■ 5 ■■ ■ - •<5 5 <5 .. g .. . <5 5 -*25 ■ .V.^25 '■ <5 .X-v. ■■■•■•■■ g ■■■:•;■•'■•■•;■■ ........... ^5 . ■ 5
<5 5 <5 ... ^.■:..... .... <5 5 -.. <5 . .. 5 X *5 X , ... g 5
<5 5 <5 5 ..... <5 5 -. *5 x:: 5 <5 V . 5 ....... ■■■ ■.: <5 5 - -<5

<125
<25

% <5Xj:*<5Tj? . ::i
XXX 5 "-: ■•'■<5 XX’V 5 X,',XXXX • •. 5 ■■

<5 • 5 9.7 ..... <5 ■ 5 -<50 X>x.: 50 x: X' ":"*5 .-x^ 5 -XxiXX^ *5 ■':.. X-.:XX'5 ,
<5 :: .... 5 <5 ...... <5

....-1.

5 ..

... ....
. X; • ;■'■.■■■ ■

• ,. .... ■,x.xxxxxv.;x ■ V V . ... ■ . . .

■ ■ V. ' ■. . ■ " ■

..•. . ....... • :.......... . ...,

v7r’:;:'iT . ..............................................................■ ■ ■

■v;v.,.x.v . : • v-v. •
. .■ i.

•. ••
a

QC677 Reagent Blank : 
C3041S Matrix Spike 
C3041R Replicate 1
C3032R Replicate 2
C3025 BCL-9-2-9 051083 '
C3026 BCL-9-2-0 051083
C3027 BCL-9-2-7 051083
C3028 BCL-9-2-3 051083
C3030 BCL-9-1-3 051083
C3032 BCL-9-1-0 051083
C3033 BCL-2-4-3 051083
C3034 BCL-2-4-0 051083
C3035 BCL-2-4-10 051183
C3036 BCL-2-4-7 051083
C3037 BCL-3-2-0 051183
C3038 BCL-3-1-0 051183
C3039 ■ BCL-3-2-3 051163
C3040 BCL-3-1-3 051183
C3041 BCL-3-3-0 051183
C3042 3CL-3-3-3 051183
C3045 BCL-9-1-8 051083
C3045 BCL-2-2-12 050983

........ ...... . .... ...

..•! -.1 ...V.*; • • X'.-.;..•!;.! • •........ •.!

'. •• .V.' . •. •

V," V.'

•XX*:--;:-: '::‘-x.....

............................. ....... . •; -y-y.:-r :/:■

< c«mp#wvd wet l«tf th»n thd vviiwt# HOC* '

..................._.

•. .... V ...”

-sL-.-v. V*i T



STING and CERTIFICATION n
May 31.1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain ot Cuatody Data Required for ETC Data Management Summary Reports 

C3042 Clean Water IncV SITE 690 BCL-3-3-3 05)183 )030

ETC Sample No, Company • , ' ' Facility Sainple Point Date
Uapi»<] 

Time Houra

MPDES
Number

CMipound
Results

Sample 
Concert, 

ug/kg MOLug/kg*

QC Replicate

Firstug/kg

QC Blank and Spiked Blank

Second
ug/kg

Blank
Data
ug/kg

Amount 
Added 

: ug
X

Recov

QC Matrix Spike
Unsplked

Sample
ug

Amount
Added

ug
%

Recov

IV Acrolein 
2V Acrylonitrile 
3V Benzene
4V bis(Chloromethyl)ether 
5V Bromoforra ■
6V Carbon tetrachloride 
7V Chlorobenzene 
8V Chlorodibromomethane 
9V Cnloroethane '

10V L’-Chloroethylvlnyl ether 
11V Chloroform 
12V Dichlcrobromomethane 
13V Dlchlorodifluoromethane ' IlAr-;-:'> 
14V !.1-Dichloroethane 
15V 1.2-Dichloroethane ..
16V 1,1-Dichloroethylene 
17V 1,2-Dichioropropane ;v;.'3:
18V 1,3-Oichloropropylene 
19V Ethylbenzene 
20V Methyl bromide 
21V Methyl chloride ,
22V Methylene chloride'
23V 1.1,2.2-Tetrachloroethans 
24V Tetrachloroethylene 
25V Toluene
26V 1 ,2-Trans-dichloroethylene 
27V 1.1.1-Trlchloroethane 
2SV 1,1,2-Trichloroethane 29V Trichloroethylene 
30V Trichlorofiuoromethane 
31V Vinyl chloride
• ETC ••Ub> fcl.tl-bd O«l»etion Limit for thi* pafticular ((mpl

•: .... ;

.V'—

..... . ...
.. NO......

BMDL :v
. nd....

ND

. ND ■ ;

IS .. 
IS V
ND

, n :XND
•7;:> 63 ■:'7-
... NO ■
-V .J,JQ yv...

133
:r NO TyC

82
BMDL

ND

■yy.;

-;500 ■ 
500

■;L:.50-;^
50 
50 7

IS-

i ■
' 50

“E 50 i

::>r 50
50 
50 :••• •

•• 5. X ••50
"T": 50
.... 50.....

so '.eV

Ii

.........

"JI. "ND
• ■ if^

rr»:

IND

.....ND ■

•••••• •

ND
.....ND ■
.....245

MIL iO’Alk.'t cOKi<yoon<Jii rvH V*(id r »t»* . ......

■■■'MR
....t®....j®.
........ j®..
-• ND

'■■■■■■■ MR
ND

'■■■■■^

....:,►»

-"IS
....

Zt|

EflB

IS ' •ND
.y-E'-i\e

ND ■
....

2 7 IS 7

......  ^
ND

• MR■ ^

.... ND
• ■ ■ ■   ^....

-IS
IS '■

■ ■ ND
■

M)
: ND...

Kg".... ND
"•

. • ND ,

• l^R

7lii
ill
' IVoli
^ i'll

" 1 1
■

rl-^

45
82
96

105
97
98 
96

129
129
92
94

74
94
96 
87 
91

100
152
94 
62 
89
97 

109
86

103 
71
95 

105
104

0.300
.NO........

KR....^.........

^ :...

I 77
I 7:..:
^ 73-

1=7
IS-73
0.4S8' 

Ejg •
^.oir

"ND

8,000
0.800
0.180
0
o:i8o
0.180
0.180
0.180
0.180
0.180
0.180
0.180
0
0.180 
o:i8o 
0.180 
0.180 ■ 
0.180 
0.180 
0.180 
0.180 
0.180 

'O.'ISO" 
0.180 
0.180 
0.180 
0.180 
0.180 
0.180 
0.180 
0.180

75 ' 
95

118 ■
102 
128 113 ■’ 
1 1 1 128 ■ 
100
117 
H7. .
118 
108 - 
117
116..
116 
113 
173 
137..

74*« 
101 ■ 
115 
120 
112 
121 
84 

112 
121 
130



r ENVIRONMENTAL 
I . V TESTING tna CERTIFICATION n

TAELE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Uvf 23.1983

Chain of Cuttodi Data Required for ETC Data Management Summary Report* 

See Below Clean Water Inc, SITE 690 See Below

ETC Sample No, Company facility Sarrple Point Date
Elapsed 

Time Hours

ETCSample
Number

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260

Concen, MOL* Concen. MOL* Concen. MOL* Added %
mg/kg mg/kg mg/kg mg/kg mg/kg rcg/kg mg/kg Recov.

<5 5 <5 ■ 5 . ■ <5 5
<5 5 . <5 . . ^ ... 10.0 5 100
<5 . 5 '. <5 ■ ■■ .. g .......... .. .... 5 .
<5 5 • <5 .. g .... <5 5 • .<12.5 12.5 <5 .' 5 ■■ ■■ :•<5 • 5 ■■ m. •<5 5 <5 ... g ., , <5 5 - -. ...,; .... 5 <5 ■ ■r ;■ <5 • 5 m. -<5 5 '■<5 .... ■■ 5 .......... <5 5 - -. :<25 •■.:.25 ■■■. :. <5 . <5 ■ ■ s . -<25 25 <5 5 <5 5 - -. <25 ■ 25 , ■ <5 ■ ■ 5 • <5 ..... 5 ■ - -<5 5 <5 5 <5 5 - -; <5 ; . 5 "• 6.53 .... 5 ,.p.; v.;: <5 ■■ ......... . 5
<5 5 <5 5 <5 5 - -<25 : 25 .... <5- ,;■■■ , :. 5 • - : . ■ 5
<5 5 <5 5 . <5 5 - -<5 '. 

<125 125 C3fcj>' dtx
<125 . ; 125 ,: . . 34.4 .5 ■

'
■■

■■■•

...... ' . .. .... . ... ,

-. ..... •• .....

.. . .... .... .
• . •....

.V .V ■ ■■ ...... ............................... :- ■

.....• .... ........ . ... ...,,.... ............... ... . ... ■. ............................; .................V .. ...........

. . —
i.'. ..

...•;

QC679 Reagent Blank 
C2570S Matrix Spike 
C3047R Replicate 1 
C2348 BUl-1 -1 042783
C2349 BL12-8-1 042783
C2353 BLll-2-1 042783
C2354 BUI-3-1 042783 .
C2350 BL12-4-1 042683
C2361 BL12-9-1 042783 '
C2362 3L12-7-1 042783
C2363 BL12-12-1 042783
C2364 BLll-4-1 042783
C2365 BLll-5-1 042983 .
C2370 BL12-2-I 042683
C2371 BL12-3-1 042683
C2372 BL11-8-! 042933
C3047 BCL-2-3-4 051083'
C3049 BCL-2-4-12 051033
C3050 BCL-9-5-9 051183

. . V .'

.. ........ .. .

...
•V • •................

.-...........V •• .

• V........................

• MOL Tdf Mmp!* mitfTrf.
< th9» 1^9 9«Mpt# MOt-'

A-- ••• . •• •

^ .......v: • • • r
.. .. .. ... . ..

. . . ■■.. •. .. • V. • .. . .•..

. ...•■ .*.................•! . . • ", •

l Yfi *.V■. •" K''



, TBSTItiG and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

May 20, J963

Chain of Custody Data Retfulred for ETC Data Management Summary Reports 

See Below Clean Water Inc. SITE 690 See Below

ETC Simple No, Compiny : Fjcility S»nple Point Date Tine Hours

ETC
Results QC Spike

Sample • Sample
Number Point

Aroclor 1242 
Concen. MOL*
mg/kg mg/kg

Aroclor 1254 
Concen. MOL*

n>9/l<9 n>3/kg

Aroclor 1260 
Concen. MOL*
mg/kg mg/kg

1260
Atlded
mg/kg

X
Recov.

C3029S Matrix Spike , j
CoOlSR Replicate I
C30115 ^L-2-3-3 05] 083 •. T
C3029 BCL-9-1-4 051083
C3031 BCL-9-I-2 051083

;; <10 
<10 
<10

.... .. <]0 .
<10

|0 ■ .:<ir<
<10 11

20 83

C3048 BCL-2-3-10 051083 .............................................. ... OO 10 '0 • •

• ■■ • ' ............................. .... ■ ■■■■ ............. ......v-.- v • ■ ............................................. .... ■y,.y;y,-v_.y.y..-.y ■

..

..... . ,

■ ............................... ■■ ' ..........................."
•. . . '

•..• ... :.... ■.

....... ... .•••.............. ......... y-
^ .. >■ .. .. . .... ”.v. .v!.>v.r

•
.... ......

■■■■■■
’!

■■ ■■■ ■ ■■■

.. .. .. . .. . ... ......., •. ..... , ....... ........ .............................. ;
■ . . V* • V* .V • ••• • • . ................... , •• V. V .■ ■.'. '

■ ............... .................................. ■ -..v.-- ' .v ... ■■. .;.
• • . ..vy ......... ......

. c:X'gvr-' ■' ' '■

. • . . . ,•. .
I . • ..................... V •• [ ......... ‘.v •.. •vy’.v'vy.v'v. •

"... . .. . . .-'.t . ... ."
7'.. .• • ... ■.

;v ^yy, V.".• .' ; . . f..:';-. - : : ' .V" ......

. • ,..... . •........... ..... ..................... .•...... yyy ::v ■ ■ ■ ■ • ■ •••..................................

..... . j. ..;. .. . .. .••• . )'......
•. ■'

... ;. •

5 v ...
• 1.•.!! .. 7'.:'. ....... •

.......... ................................................ • .• .•...... •,................................................ v.vvvv.v”. v.v.-v.v.v"—. .v.”v.vvv.''vvv'
• *101, f*r ncyi MiKple V.- ' ......

■,y.;

■ . . • V.. • .

—

> ’

< campsuno w»i !«■* tnin tn« nwpu MOL. ’ ' ^' ...................—— .................... -
........... ....

• ....... . .
• ...................,v.y. • .•



■ >. £NVmONM£NTAL
I TESTING an<i CERTIFICATION

/

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

June 16.19B3

Chuin of Custody Data Required for ETC Data Management Summary Reports 

See Below Clean Water SITE690 See Below

ETC Simple No, Compiny ficility Sample Point Date
felapiW 

Time Hour*

ETC
Sample
Number

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260Concen. MDL* Concen, MOL* Concen. MOL* Added %

rog/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Recov.

<5 5 <5 5 <5 5 _ .<25 25 <5 5 9.4 5 10 94
<5 5 <5 5 <5 5 _<5 5 <5 5 <5 5 - -<5 5 <5 5 <5 5 • .<50 50 18.5 5 13.7 5 - -<5 5 <5 • 5 ■ <5 5 - -<5 5 <5 5 <5 5 - -<5 5 <5 . 5 • <5 5 W

-<5 5 <5 5 <5 5 - -<25 25 <5 5 <5 5 . *<5 5 <5 5 <5 5 - -<25 25 . <5 • 5 ■ ■■■■■• <5 5 - -<5 5 <5 5 <5 5 - -. <5 , 5 ■ <5 5 <5 5 - -<25 25 <5 5 <5 5 - -<5 ■■■', 5 . .■ <5 ... 5 .' <5 ^ V 5 - r -
<25 25 <5 5 <5 5 -<5 5 <5 ■ 5 ■:... : <5 5 - -<5 .... 5 . <5 5 <5 5 - -<5 5 5 .... <5 S

. ■, ■

. :•
......

QC699
C3M6S
C3138R
C3U0R
C3135
C3136
C3137
C3133
C3139
C3M0
C3U3
C3M4
C3146
C3I47
C3143
C3M9
C3150
C3151
C3152
C3153
C3154

Reagent Blank 
Matrix Spike 
Replicate 1 
Replicate 2 
CLI-2-3' 051183 . 
CL1-2-6 C51183
CLI-2-0' 051183 
CL6-1-4’ 051283 
CLl'3-6.5 
CLl-3-3' 051283
CLi-1-12' 051183 
CL6-3-9 051283 
CL6-4-9' 051283
CL6-4-6'
CL6-4-3'
CL6-3-6'
CL6-3-4'

051283
051283
051283
051283

........

CL6-2-i4.5 051283 
CL6-2-12’ 051283 
CL6-2-9.5' 051283 
CL6-2-6.5 051283

« VOL e*icuiat«d for dien tfempu 
< compound thvn tlr# WDt.



JLAi

ETC ENVIRONMSNTAL 
TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

June 8,1983

Chain of Cuttody Deia Required tor ETC Data Management Summary Report* 

See Below Clean Water Inc. SITE 690 See Below:

ETC s»nple No, Company Facility Sample Point Otto
ElapiOd 

Time Hours

ETC
Sample
Number

Sample
Point

Results
Aroclor 1242 

Concen. MDL*
mg/kg mg/kg

Aroclor 1254 
Concen. MDL*

mg/kg mg/kg
Aroclor 1260 

Concen. MOL*
mg/kg mg/kg

QC Spike
1250

Added
mg/kg

X
Recov.

QC719 Reagent Blank
C3145S Matrix Spike ......

■C3145R Replicate 1 
C3145 CLl-2-10‘ 051183 ....

<5
<125
<125
<125

• MOL c»icui«t»d fcr #ich ....... ..........
< **»r '•»§ th# MOLr-'-:;-':'
n«<;^v4ry iff*ct*d by M^h I4v«t rn «impt«

; •■■ ■■ ...............................................................................................................................>-’"7

............ ........................ .......... v.”.......... V -V

. ...X. ......y. ...y ..... .......... yy..'.x'.

■■■■; ::: ■ ; - -.Vvy”.,-x-v";■ v'*:;;-'xx-y'-x’

................. ... -■ ■;■■........ : y-................ ;-:-y:-7v:"y;7y-'y::y7'--y:y::y7-"7y""::yy*v.
... • y -y.■ .......... • ..

.................... .. ........... ........... ................. ......... V .................................... -v.v.—• vrv;vv.;"-;v./.;.v-* ;-y-.v.*;;; vv'-.v.*,;.'

...

VV. •,

■ ‘ y V-.- ...... . vr-y-.- ■ vy; y;- -y - ■yv:;*vty;-::y-::y*--.y:y7-.yy•^v.y•v.y•••••:y^•v^y.y^yy:v•v•yyy■ •y.vy.yv.**-y.........

5
125
125
125

;.. •• •

■yyy • / y.;v ........... v..'.'

•••• •••>• .• .•• ■ V •. . .

. ,• ...........V,

5
125
125
125

...•• •. '• ••

...» ...

......l:,.

V. •• y.

5
125
125
125

60**
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— ETC

-sii fu m m tut ^ ^ ^
£MVmONM£f9TAL 
TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

June «. f9«3

Chain ef Custody Data Required for ETC Data Management Summary Reports 
See Below C - Clean Water Inc, SITE690 ■ : See Below;?;;

ETC Simple No, ; Conpiny facility
■ E1»P4M

S*nple Point . Date Time Hour*

ETC
Results QC Spike

Sample ' ' Sample
Number: Point

Aroclo 
Concen, 

ug/1

r 1242
MDLt

ug/1

Aroclor 1254 .
Concen. MOL*

ug/1 ug/1

Aroclor 1260 
Concen. MOL*

ug/1 ug/1

1260
Added
ug/1

%
Recov.

QC703 Blank
QC703S Spiked Blank ......................................................
C3141S Matrix Spike ....... .......... ...
C3U1 BCI-9-2-9 051083 .......................................

■1 I: ,S!

■ VOt e*lcaiit»d foT «ich timpU mifrlit. .......
< »nd*c«t«t compouAd Uir* thiA th« Tl*P*d MOt» ‘ ..........

..............
. ■ •....................

• '• ...
.....

•; ■ . .... •■ . ......... ... .. _ ... . , ...... ..
............................ ■

...........

■ •.......................................... •• .......................................................^ ■ ■••• ■■
... ■■. '.V.. ' '■ ,

v ... ■.• . ■

•:
.

: ..................................■■■■;. " • ■ • ........................................... . , ... ... ; ........ .,..... ,, . ....... ... •. ., ' ••: • ....

.....' ... . ... _ . ... . . .. . .... . . ■ ..V ■- ...............
■ • . •' .. •

^ •........ ......... ........ .V ■, ■ ■■
• .... ..

-• •. , .. •. ......... V. •. .....................••...................•.■!...•.• : .. ■:

.... .... . .. , ...
... ■...................

V,'
. '. . •. ■ ■............................ ..' .V

............................. .................-.-V •• • - ■................................... .• V ••• .*. • V, •• V .”.•••.• . • • .... ■■ ■ ■■................................................. ... .

, . . . ..... ...... .■v.y.-.v.- ■; y ■ .•■■■■ ........................................ -............ .... . ......

• - .................... .....................•••• ............yv;*‘v. ................ ■■ ■■......................

... •. • -■ . ■ '

..... . ...
•v.yy.yy

.... .........

■ --.V .;y.-.-;y-v_. ■

...........V • •................ •• , •. ... .• -•

...... ................ .....
.

........................................ , y.; .vy.-.-■ v;.y.y.yy.y.yv.yv.y. -.y;• ■ V V ■ • V.V.* ■■.. • y.'.y.y.y.-;vy
' • 'i '

t



ETC RONMENTAL
STING and CERTIFICATION

n
June 6, 19B3

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Cuuody Data Required for ETC Data Management Summary Reports 

See Below Clean Water Inc, SITE 690 ... See Below

ETC SinipJe No. Company facility Sample Point . Date'
:Elapse<i 

Time Hours

Results QC Spike
CTT

Sample Sample Aroclor 1242 Aroclor 1254 Aroclor 1260 1260
Number Point Copcen. MDL* Concen, . MDL* . Concen, MOL* Added r.mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Recov.

CC700 Reagent Blank 5 <5 : . 5 . <5 5 .C2677S Matrix Spike <5 5 , <5 ' ■■■5 ■ 9.3 5 10 93
C27S9R Replicate I ■ ■ ‘5 ...5., ■;;<5 5 - -C2792R Replicate 2 5 <5 5 ■ 10.2 ■ 5 - -C3155 CL6-2-3.5 051283 ,■ 5 <5 5 ., .. ..<5 5 - -C3155 CL6-1-13" 051183 <25 25 <5 5 <5 ■ 5 -C3I57 CL6-1-12' 051283 -..<25 .. 25 ■ <5 . 5. ; . .. 5 - -C3158 CL6-1-9 051283 <5 5 <5 ■ .... 5 ....... ......<5 ■ 5 - -C3159 CL6-1-6' 051283

^ ■ ■ ■'................................................................................. ................................................................................................................................................................................................................................................................................■

<5 .'. , . , 5 . ■ ■7, :.,,<5.... .-.'..5 ': 5 ■ - •

.. ' V. . „ .-. ■
...” .

- . ... . ................

• MOL calcviitad ttw aamp;* matrix. ' ................................................................ V ■ .................V • ......... - ...............
< {ntf.CB (•! compound wti i«it t^^n tha fimpl* MOL...................... .... ........... ..........

....•............. '.V... . ..... ..• . •........... '
• ..... .......... .•.....; ...... ._ • .. V

, . • ■■ ■■ , ........ . ..’ . •.. . ...
; '■ ■ ■ ■■ ■■ ■ ..............................................................■ ■ •• •'... •• •

■ ■ ■■ ..................................................................................................................................................... ..............■ tv..-:;-;-:vvv;.”y;,vvv ;• ..... ...... ... . .. . ............... ;■ ;;v ■ ■■ ■ : *v ,• ......................................................., ■ • • ■ ...... .. .
■ ■............................................................................................................................................................................................................................................................................................... -

1 • .• • .• .1 V • • •• .......
..... .-......... ........ a . . ., , .. .

... ■■ ■ ■ .........................................................................

....-. ■ . .. ■ ■'.................................................................... .... ' .......•
. ■...

...................................................................... • ■ "

........... . . . v-l.-!!!! . .V. '. .. ....
.............................................................V ■ ■,

V . . .... , ....... ..... .... .
' ;! ’ ’ V.

....,............... .. .... ■: : -.r .....- ...) ■ ■■■■- '■ •
■ ................................................................................................■..............................................................

‘ ■■■'■................................................................................................

■' ■ ■ .................................................

■ ...«■'..................................................................................vV V../. *.* .. 1... "'I:
-------------------- -------------------------------------------- ^--------------------------------------------------------------------------------------------------------------------------------------------------. ■ ........................................................................

... i ■! . .. i V..........' ........... .
......................................................................•■•■■■■■■...............v-

............ •, ..... .. ..
, , , ; .V.V..

r
' .' • ' v'.-

. • V. • .. •. .•...........•. •................... .

;,.'V '•17 fi '



o
? tNVmONMENTAL

TESTtNjS and CERTIFICATION o
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Ma<f 27, /9«3

Chain ef Cuttody Data Repulred for ETC Data Management Summary Reports 

See Below Clean Water Inc. SITE 690 See Below

ETC Swiple No, Compiny Ficllity S«npl» Point 0»1» time Hours

ETC
Sample
Number

Sample
Point

Results QC Spike

Aroclor 1242 Aroclor 1254 Aroclor 1260 1260
Concen, MDL* Concen. MOL* Concen. MOL* A<lded %
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg rag/kg Recov.

<5 .:. 5 . <5 5 7- <5 . 5 '
<5 5 ' <5 5 ..... 12.2 ...... 5 ■ ■JO ’22

7 <5:7, 5 <5 5 7;;^ .■7,7;<5 ■■ ■V77. 5 7V.
<25 25 <5 5 ...... ......<5....... .......5 - .50 ....50 ■' <5 y:y:-.;<5 7;';7 •v.'v'.vv c . .....
<25 25....... '<5 ■ . ..... g .7.:;7.. .... <5 ,.7 g

- ■

A.<25 .7 ■ 25 . ,5 . . .7;: 5 ;;::V7 <5 5 ■■
. em<5 5 <5 .....<5 " • 5 ■■ •

■ 5; <5 ; ■ 7'.' 5 '.a:::;:-: 7 7 <5 :7 ■:7' 5 7 ' - ■............................ w ■

<'5 5 <5 5 <5 5 -
<5 ■ ; ^ ■ 5 -y ;■■■■■ ■■■■<5 -7 V: ■ 5 ■■7 ;7 7.: ■: <5 ■y.. ■••7V 5 7;- .■y - ■

<25 25 <5 5 <5 5 -••....<5 •
<125

5 •■yv
)25

5 :.7j: 5 L.. J': • V •

■ ■ 5 ... ■•7: <5 '-r':' ,5 ...
<5 5 <5 5 ....... <5 5 -

.... . .<25 ... : 25 <5 ^ 5 7;7y 5 •••■ ... -
<5 5....... 5.7 5 <5 5 - -

<2t 25
.: 5 i ^ ••

y- <5 5 77 5 7.:77 77:5 7:
....<50 '..'.50 <5 5 i:'::.;. <5 ,.,.5..... ’ -............................................................................ -

■ ’ ..........................................................................'

. ■ ;......  ; . ■'7>.; 77;
-7'‘ ...... •.

: ;■ : .•

..... .... .;.... •;...... . ..... ..... ...... .
............................................................................................■

/•
•••••■......................... •••'• - ■ • • ........... ••• ■ ■ ' ......• • •• ...........

■v-.VAvy.-y:M.yy.;..y
■•-:-;yy-y •;..... . - :.... .

v*'v.v.- I'..-... .........-.V. V . !v. • ............... - ''' -—^
‘ •7;v ' • .....

' .-i'::.:3;r-:'r
.' A 7--7;lVv..av.

•,;7

. .......... ... ... ........... ..

,.77.7:J>7,7;.:
.•y.y.v.v.v

•'.'.y ■ ■■■■•

....... ...... .... .. ....
.....

yvy .•••• V. •

QC686 Reagent Blank 
C3175S Matrix Spike 
C3174R Replicate I 
C2368R Replicate 2 
C2366 B11-7-1 042983 
C2368 BLl2-6-0 042683 " 
C2369 BLl 2-1-1 042683 
C3167 CLIO-2-9 051283 
C.3168 CLlO-2-6 051283 
C3169 CLlO-2-3 051283 
C3170 CLlO-2-0 051283 ' 
C3171 CL6-4-11.5 051283
C3172 CLlO-3-6 051383 
C3173 CLiO-3-11 051383
C3174 CLlO-5-0 051383 
C3175 CLlO-5-3 051383 
C3176 CLlO-6-10 0513S3
C3177 CL3-3-3 051383
C3176 CL10-6-11C 051383
C3179 CL3-3-6C 051183
C3180 CL2-3-11C 051083
C3I81 CLlO-1-6 051283

..... ..................
. . ..V..- V.. . .

' ...... V.'V.VV.V.VV'.V.VV •.
......... •. 'i • .V. .•.* ..V.'...... v.-.. ;■

...... vv;v”

...................... ....................................................................V .•••
v..‘ . ;• .. .

. ... i......

.. .... ............... ...... ........ .......... .

.............. :. .A / AA.;-:v-v.'.........

.. ......
.-. . ., •••..• •. .. .• . ..-VV •• .•

. ••• • ;a.v , ...........
3.. .•Av^ :. .v;.

- • - -• .v, .v.v •. • • -• - -• • - • •- - -• - -
• • • *.• • • ............ v-;,y ;.*-*;-;v.”.y-v*v.v.v;.;-.v.v

• VOL (tituUtsa t»r Mtfh »«inpi> mstrU. ' J—’..... ................................................ '
< ir.aK»'*t w«r i*t» ti.tn Tsmo** MOL.":"...

•. . .-. v!v.v'-.X.-.

1
■



•
NVtftONMENTAL

E I TESTtSG.ana CERTIFICATION
o

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Juna 3,19B3

Chain of Cutiody Data Required for ETC Date Management Summary Reports 

See Below Clean Water Inc, SITE 690 See Below

ETC Sample No, Company. Facility Sample Point Date
Elapsed 

Time Hour*

ETC
Sample
Number

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260

Concen, MOL* Concen, MDL* Concen. MOL* Added %
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Recov.

<5 5 ■ , *5 ■ 5 <5 5
<5 5 ’ <5 5 7.74 5 77
<5. 5 <5 ■ ■ ; : • <5 5
<5 5 <5 5 <5 5 •yy,25 • 25 *5 ... g., ..... <5 5 - -<5 5 <5 5 <5 5 - -<5 5 <5 ■ 5 <5 ■ 5 - -<5 5 <5 ... g .. <5 5 •. <5 ,5 <5 ... g....... V,'..;5 5 ■ . ■ y -r -<5 5 <5 5 <5 5 -......... . -<5 5 r;<5 ■. 5 ■ • .■■■■•■■ <5 • .... ^ . a- ■

<5 5 <5 5 <5 5 - -;r<5 . 5 <5 ■„ <5 ■■■ ■■ 5 ■ -<5 5 <5 5 <5 5 -
■ <5 , ■■. 5 <5 . . g ...... <5 ■■ ■ 5 -<5 5 <5 5 ■ <5 5 -7<25 . :• '■■ ■ 25 <5 ■■ ■ ■ S':-:-;. <5 5

<5 5 <5 . . 5 .... <5 5 -<5' 5 <5 ■■ • ••■ • 5 . ■•

<5 5 <5 ■ • 5 ■■ ■ <5 5 * ■ U ■
■ -

„.;y50

• .......

50 . <5 . ; 5 ..7^ <5 „ g .. ..

. .. ’"i ........ V • • •
V!•”

*■ ■ •' .-'V

• •••." .•.. • ........................V

.vvv. •.
X-..V.V. .V ■. .

. ;• ,y , .■• • ..........
.. ■ . .

■

-v.-;y-. -v.';-
v;. : .... .. .................................. ........ ■

* • - ...........................'■■■;•.■

■ ■■

■.

;v;.vv,• ......... • • . ........ .

.. .... ......... ................... .... ... .. ... ............... . .
t

QC684 Reagent Blank 
C3I87S Matrix Spike 
e3T85R Replicate 1 
C3186R Replicate 
C3182 CUO-1-5’
C3183 CLlO-1-3*
C3184 CLlO-1-0'
C3185 CLlO-2-12 051283
C3186 CL10-4-6C 051383
C3187 CLlO-5-nC 051383 
C3133 CLlO-4-0’ 051383
C3189 Cll0-4-3‘
C3190 CLlO-4-6'
C3191 CLlO-3-0*
C3192 CLlO-3'3’
C3193 CLlO-3-nC 
C3194 CLlO-5'5.5 051383
C3196 CLlO-6-0 051383 
C3197 CLIO-6-3' 0SI383
C3198 CLlO-6-6* 051383
C3199 CLlO-3-8.5 051383

’ .•.....................................................................

2
051283
051283
051283

051383
051383
051383
051383

• ■ •- ••• '.........VV,....... .......................... V V .V.
■ -y-.;

..............; "V • .•••.......... V,- • “.v VV.•••••,;• V

..... ...... .V.-;-.- ■■

‘......................................* ...

....................... - ‘v- 7--"v

V •• •. .' . .V • V.. •• ..• .

< ind>e»t«t compoufid than (h« vtmpl* MOL.

. ...... . ..........y . ..y.,,....y....yy....y....,....V
V v!'. .V v.7..\V,

........................................... ...
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S-V/' £NVtRONM,ENTAL.----- E I O TESTING and CERTIFICATION
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Junm 3,1933

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Cutiody Data Required for ETC Data Management Summary Reports 

See Below Clean Water Inc, SITE 690 See Below

ETC Snrple No. Como<ny Facility Sanple Point 0«t«
• tlapi^ ■ 

Tlmo Hour*

ETC
ampleumber

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260

Concen. MDL* Concen, MDL* Concen. MOL* Added %
mg/kg mg/kg mg/kg mg/kg mg/kg . mg/kg mg/kg Recov.

c5 5 ■ <5 V-. 5 . <5 ... 5 :.. • - '
<5 ■ ■■ 5 ... .. .. .. .. .. g ..... .:. 7.74 ......5 10 77

: <5 ■ 5 .• <5 ■ ■ 5 7.7: . ■ 5 .

<5 5 <5 <5 5
... <25 ; 25 ..... 5.......... 77 <5 ■"■■■ ..77 5 ■ ■ -

<5 5 <5 • 5' ■■■ • <5 ... 5 - ■

<5 : 5 ■ •.:--<5 5 -3.:v:. •7.7 <5 . 7.: 5 ■
<5 5 <5 ..5 <57 5 - -<5 . 5 7 <5": .. ^ 5 . -.77 5 . ■ ;. -<5 5 <5 5 <5 5 ' -.......

^ 5 7 :,77<5 ■.• :7 S'-- 7:::: <5 ::.7 5 .: ...... ... .7
<5 5 <5 5 <5 5 .........

• , 5 : ;.7 <5 .'T^ 5 77:7 ..7:.7<5 7: ..V 5.7 ■V "

<5 5 <5 5 <5 5 .„ 5 ..... 5 77., <5 7;;.-. ....
<5 5 <5 <5 5 - .;7<25'.;„ 25 ■■ ■ VV.: 5 .S77^ vv7 <5 777 • ^
<5 5 <5 5 <5 -<5 5 <5 V: 5 7::7 ■.■■•■•■<5 -7- ■ s ■■■■■ ...
<5 5 ..... <5 ....5 ...... ..... <5 .......... 5 ■■ .....1........

<50 .' • ;50 ■ ,777: <5.7:7 s:;v- .... ■ V '

.. , . .. ■ V . ■" :.■
........ .. V. .-..V... . •• ....... .. • •• .... ............

7777.777.7- ...•v.;:-:;.-...-.::.:.:.:.-.".. V v.-.'.

... ....... ....... . V .’V.........V.', ............. . . ... .
• .V,” ■ ••............ .-

.............. . vv.V.VVv;:;:.::;.'

.
.

... ......... ... .........v," . • . ..... .V . .. .... ... . . .. IM..”.
■..................................................................................................... ............. ■■ ■ ■■■• ........................................................................................ - ■ ■■■'.....................................................................--

■VS.:;.::-:. :7777Z77:.-.' • • .......
’7'. .7;777.7;:77^

' i

5C664 Reagent Blank •
:3167S Matrix Spike 
:3185R Replicate 1 '
.3186R Replicate 2

11111-^
,319? Cl1o-3-o; 051^3 ... .
3192 CLlO-3-3' 051383 . ,
3193 CL10-3-11C

'3194 CLlO-5-5.5 051383

-

3199 CL10-3-8.S 051383 ; ;

>Ot catculatad for *ach matrrx.
ndtcalo* compound w«c Iota than tho aamplo MOL.

„■ v'. -

■.T;Lv;5V:-‘

• .

:••• ••

•: •• r....... vv. '
.. ■.................................................................................

..... , . ..... ••■••.V.........v .v.-v .* •• •. •



EN'^IHONMENTAL 
TESTING ana CERTIFICATION Cl

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
I

Aroclors - GC Analysis Data (QR14)

May 31,1983

Chain of Custody Data Reaulred for ETC Data Management Summary Reports 

C319S Clean Wat»r Inc. SITE 690 CL10-‘5“7,5 051383

ETC Sample No. Company Facility Sanple Point Date
Elapsed 

Time Hours

ETC
SampleNumber SamplePoint

Results

Aroclor 12 
Concen. MOL^^

ug/1 ug/1

Aroclor 1254 
Concen. MOL*

ug/1 ug/1

Aroclor 1260 
Concen. MOL*

ug/1 ug/1

,, <1
nr -‘5.2 n <1.04 r: i.o,

. 5.2 : <1.04 y r; T.04 .;y <1.04 .1.04

■•■nln-;'- ■

....... v.-.v. .• • ' . . .

”y.......yy ' ‘
...................................■

■ .. .

................ .......................................................■ ■ •............................................................................ ■ yv.-.v.yyv ■ -
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QC Spike
1260Added

ug/ml
%

Recov.
QC682 Blank v.:. ■ -

............................................................C3195S Matrix SpikeReplicate \** ...................................................
C3195 cLio-5-7.5 05T383;-; .............'v.
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.yiv IRON MENTAL 
TESTING and CERTIFICATION o

June 16. 1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports 

See Below Clean Water SITE690 See Below

ETC Simple No, Compiny facility Sample Point Date Time , Hour a

ETC
Sample
Number

Sample
Point

Results , QC Spike
Arocl'or 1242 

Concen, MOL’*' 
tTig/kg mg/kg

Afoclor 1254 
Concen, MOL* 

mg/kg ' mg/kg
Aroclor 1260 1260 

Concen, MOL* Added 
mg/kg mg/kg mg/kg

%
Recov.

QC704 Reagent Blank 
C2407S Matrix Spike 
C2408R Replicate 1 
C24C9R Replicate 2 
C3400 CL4-5-0 051783
C3401 CL4-5-3 051783
C3A02 CL-5-6 051783
C3403 CL4-5-10' 051783
C3404 CL4-2-0 051783
C3405 CL4-2- 0517S3
C3406 CL10-2-I2' 051283
C3407 CL4-2-9 051783
C3409 XL6-5-12 051283

* MOL for «Ach matiTx,
< lAdiCAtai compouAd th«A th« ■ampl« MOL.

<5
<5
<5
<5
<5
<5

<25
<125

<5
<5
<5

<125
<5

5
5
5
5
5
5

25
125

5
5
5

125
5

<5
<5
<5
<5
<5
<5
<5
<5
<5

5
5
5
5
5
5
5
5
5
5
5

125
5



NVtftONMBNTAL 
TESTtNq and CERTIFICATION

June 16.1983

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)
Chain ef Custody Data Required for ETC Data Management Summary Reporta . 

See Below Clean Water Inc. SITE690 See Below

lm« HoursETC Ssmple No Company Facility

Results QC SpikeETC
Sample
Number

Sample
Point

Aroclor 1242 
Concen. MOL*

mg/kg mg/kg
Aroclor 1254 

Concen, MOL*
mg/kg mg/kg

Aroclor 1260 
Concen, MOL*

mg/kg ntg/kg
1260

Added
mg/kg Recov.

C2702S Matrix Spike 
C3408R Replicate 1 
C34C8 CL4-2-13 051783
C3991 kOPPER-1 052683

10 46.6 10

<250 250 10 10 .

* MOV lof ♦ten ttmpu
< *••• tK# vi«pt« MDL.



J—ENVmpNMEHTAL
Cl Lr T£Sr/A/0 »nd CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

June 16,1983

Chain el Cutto<ly data Required for ETC data Management Summary Reporta 

See Below Clean Water Inc. SITE690 See Below

ETC Smrrpin Ho, Company FtcilUy 3mpie Point D«t*
Ej»P4*tJ 

Tl«e Hour*

ETC
Sample
Number

Sample
Point

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260Concen. MOL* Concen. MOL* Concen, MOL* Added %

mg/kg mg/kg mg/kg mg/kg n>g/kg mg/kg mg/kg Recov.

<5 5 <5 5 <5 5
<25 25 • <5 5 12.9 5 10 129

<5 5 <5 • 5 <5 5 -<5 5 <5 5 <5 5 - -<5 5 ■ <5 5 <5 5 -<5 5 <5 ■ 5 ■■ ■ <5 5 - -<25 25 <5 5 <5 ,5 - -<25 25 <5 5 <5 5 - -<5 5 : <5 5 <5 5 - -<5 5 <5 5 <5 5 - -<5 5 <5 5 <5 5 -r ■■■

<5 5 <5 5 <5 5 - -<5 . 5 . <5 5 . . <5 5 . --<5 5 7.9 5 <5 5 -<25 23 <5 5 <5 5 - -<125 125 <5 5 22.8 5 - -<25 25 . <s S <5 5 - -<5 5 <5 5 <5 5 - -<25 25 ■ <5 ■ ■ g .. <5 5 - -<5 5 <5 5 <5 5 - -<5 ; 5 '■ <5 5 ■ <5 s ■

•••
.....

,.................................................■

■■ ;........................................ . ..•
t

OC707 Reagent Blank 
C34)3S Matrix Spike 
C3415R Replicate 1
C2636R Replicate 2
C5410 CL6-2-15 051283
C3411 CL6-1-13 051283
C3412 CL4-5-12 05)783
C3413 CL4-5-16 051783
C34I4 CL4-3-9 051783 , .
C3415 CL4-3-6 051783
C3416 CL4-3-3 051 783
C3417 CL9-3-11 051083
C3418 CL9-1-10 051033 ■
C3419 CL3-1-4 051183
C3420 CL4-6-3 051683 •
C3422 CL4-6-06 051683
C3423 CL4-6-9 051663 ■.
C3424 CL4-6-12 051683
C3425 CL4-2-16 051783 . •
C3426 CL2-2-12 050983
C3427 CL2-4-12 051083

••• y.-

« MDU ••ch Mrnpl*
< mdiciUf c6mpound w«f t«ii thari tha aarApia MOt*
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F, cNVIfJONMENTAL 
TEST/ya and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

June 6, f9S3

Chain of Custody Data Required for ETC Data Management Summary Reports 

C342t SITE 690 Ses Beiovt ..

ETC Simple No,. Compjny .
ei»pje<J

Fjcility Ssnple Point Date ■ Time Hours

PTC
Results QC Spike

Sample . . Sample , > . Aroclor 1242 Aroclor 1254 Aroclor 1260 1260
Number Point Concen. MOL* Concen, MOL* Concen. MOL* Added X

ug/1 ug/i ug/1 ug/1 ug/1 ug/1 ug/1 Recov.

QC695 Blank V:V „ <1 1 <1 1 .• <1 1
QC695S Spiked Blank ..................... <1 1 , <1 1 1.76 • 1 2 88

, C2779S Matrix Spike' • ■ ■■ ■; .... 1 <1 : 1 , . 1.8 ..... ^ . ■ 2 : 90
C3206R Replicate I <1 1 <1 1 <1 • 1
C3421 CL4-6-4 051583 ■ . .: <10 . 10 <10 10 : <1 .1

• K)L fdr tach

.'. ' ■ ...

; ■...■.■■ • .

< *<'•▼>*** vampt# MQL<
... .....

.......... .................. . '
V ••.•. v.-v ■; •••"•;, . .• .. ......• • • •. .• •. • • •••■■. ... • v.'-. .... .. . . . .

• ■ - ■.........................................■■■■ ■'

■ ■ ■ ••■■■■

■ . : •, k ;;\V . ....... • ■ V , .
■. ...

■ ^ ^ - .....................................................................................................

'■■■■ ..........................................■■ ■

.. . ... . ..

■' ■ ........... v ■ ■ ' ■■ . ■■

... \ \ •;v ■
.;v.v.y V-

’v. . '• '
;• • ...... ; • ........ ........... ;"■■ ■ ,■*■■.: ..................................... .... ;. —y-.-.. •• .....

......................................................................................................................................................................■' :.. ■■■■;• , ■ ;■■■.■

. ................................................................. ■■ •-V •• ............................. ...............................................................................................................................................

..... .*

• ......... . ...............
'.....x •. .• . •■■■.■:'' .-

. . ■. ;•
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.....................................................................• ”,!vi.
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CfT/^ ENVIRONMENTAL C / U TESTiria and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Juna 16,1963

Chain of Cuttody Data Required for ETC Data Management Summary Reporit 
See Below Clean Water Inc, SITE 690 See Below

ETC Smple No, Company Facility Sample Point
felapiPil 

Date Tint* Hour*

ETC
Results QC Spike

Sample Sample
Number( Point

Aroclor 1242 
Concen. MOL*

mg/kg mg/kg

Aroclor 1254 
Confcen. MOL*

mg/kg mg/kg

Aroclor 1260 
Concen, MOL*

mg/kg mg/kg

1260
Added
rag/kg

X
Recov.

QC712 Reagent Blank <5 5 , ■ ^5 5 <5 5 . .• C3463S Matrix Spike <5 5 ' <5 5 7.82 5 10 78
C3458R Replicate 1 ....................... . <5 5 <5 .. g , 5 *C3458 EAl-0' 051883 ■ <5 5 <5 5 <5 5 - -C3463 SA2-0' 051883 <5 5 <5 5 <5 5 - -C3465 SAI-0' 051883 <5 5 <5 5 <5 5 - -C3466 EAS-0' 051883 <5 5 ■ <5 ■ 5 <5 5 - -C3470 ASF6-0* 05)883 ............................... <5 5 <5 5 <5 5 - -C3471 ASF2-0 051883 <12.5 12.5 <5 5 ■■ <5 5 - -
C3987 RIP-4 052583 <50 50 <5 5 13.7 5 - -
C3988 RIP-7 052583 <50 50 <5 ■■ S'-". 42 . 5 - -
C3990 RIP-11 052583 <125 125 436 125 140 125 •

.. ..... ... , _ . ... •■■■. ..

■» VOL talturatad for *itn tampla matrix. . ... ........ •
< indrtatna ccmtwund «raa laaa than th* aampia MOL. • •.

................................................................ ■

'
■ ■ ■ ..■■■. ■■■ . ■ ■■ . . . ■

V

.........
_________________ —^~. ' ., ..... '• •.. .

............................ ■ .

1



Environmental
TESTING tnd CERTIEtCATtON

V
')

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors ~ GC Analysis Data (QR14)

June 8.1983

Chain of Cuttody Data Required for ETC Data Management Summary Reports 
See Below Clean Water SITE690 See Below

ETC Sariple No, Compjny F*cllity Sample Point Date
Elap«e<J 

Time Hours

ETCSample
Number

Sample
Point

1

Results QC Spike
Aroclor 1242 Aroclor 1254 Aroclor 1260 1260Concen. MDL* Concen. . MDL* Concen. MOL* Added X

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Recov.

<5 5 <5 5 <5 5 .<5 5 . <5 5 9.2 5 10 92
<5 5 <5 5 <5 5 -<5 5 6,8 5 <5 5 * -<5 5 <5 ■ 5 ■■ <5 5 ' - _<50 50 8.3 5 <5 5 - -<50 50 19.2 5 <5 5 - -<25 25 <5 5 <5 5 - -<5 5 , <5 5 <5 5 .. •<25 25 <5 5 <5 5 - -<5 . ..' 5 :• <5 ■ 5 <5 5 - -<5 5 1.1 5 <5 5 - -<5 . 5 <5 5 .: <5 5 - -<5 5 <5 5 <5 5 - -... <5 , ...' 5 <5 ■■ 5 <5 5 J •<5 5 <5 5 <5 5 - -<5 5 . <5 5 <5 5 - -<50 50 <5 5 <5 5 - -<5 5 ■■■■ .■■■ <5 ■ 5 .■■■■ . <5 . 5 -<5 5 <5 5 <5 5 - -c5 ■ 5 <5 5 • <5 5 ■■ - -<5 , 5 , <5 ■'5 <5 5

. :’ ! -.’v ,. ..._ . .... .

T‘• ■

:• - , * -V . ............: ., ... . . ... ........V .....

...... .. .........

QC709
C3459S
C3445R
C3453R
C3445
C3447
C3448
C3449
C3450
C3451
C3452
C3453
C3454
C3455
C3456 ■
C3457
C3459
C3460
C346i
C3462
C3464
C3467

Reagent Blank 
MatriK Spike 
Replicate 1 
Replicate 2 
C14-4-9 051883 
C14-1-0 051883 
C14-1-3' 051883 
C14-1-10’ 051883 
C14-1-12 051883 
ASF5-0 051883 
ASF7-0’ 051883 
ASF8-0' 051883 
EA8-0' 051883 
EA7-0' 051883 
EA4-0' 051883
EA9-0'
EA3-0'

051883
051883 ;.... . ;v

ASFl-0* 051883 
ASF3-0' 051883 
ASF4-0 051883 
SA3-0' 051883 
EA2-0' 051883

•• V wr......

-y •

♦ VOL €»tcuttt«d Taf •impu mifMK. •
< MOL.'';: :.--:-;-’:".",

...... . .•.
.. . . ,

’.vv.'.v.v '

"v.v .vvv_;;vvy.— -
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P eNVifiONMENTAL 
Vr rEST(N<3 »na OERTIFtCATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)
Chain of Cuttody Data Requirad for ETC Data Managomont Summary Raportt.

C3468 Clean Water Inc. SITE 690 CLl*1“t2.S 051183 1246

Fjcllity , S»npl« Point Oitn

June tS, 1983

ETC Simple No, Compiny
eiipsM 

fl«o Hours

EPA RCRA
QC Replicate QC Blank and Spiked Blank QC Matrix Spike

Hazardous Parameter
Waste
Number

Sample
Concen,

mg/l

Alert.
Level
mg/l

First
mg/l

Second’
mg/l

Blank 
Data . 
ug/ml

Added
ug/ml

%
Recov

Unsplked
Extract
ug/ml

Added
ug/ml

1,
Recov

: 5 . .. ...... ,. .. . . . . ' • > ^
Barium ...................................................... <5 100 .......  *........ ...... , . • "* ’

DOOd Cadmium ■,
0007 Chromium

<0.8 j
..... 5 ................. ...............

'7 V:'"
■■■ ■'•■■■■ '

0008 Lead
0009 Mercury
0010 Selenium ■
Don Silver .................................

............................................-v ......... ■■■'

<2
<0.002

..,T0-5

... .5
o;2

.................. '• rr":-:'".'. '.... •'

;..........;v.v'. -y •• •••

v.—.v.—.yvv'v.v...... . . ...
. . .X

....... .......... —

D0I2 Endrin (GC)
0013 Lindane (GC) • ' • -7t--;:-
DOM Methoxychlor (GC) ..................................

<0.4 0.4
......10 ^

0.02.:,,
<0.4

.<10

... io;o2
.....<0.4 ••
'<10

..1<0^02
<10

o.oa,70.4^:
.....,..<0.02,.:.

<0.4 . 
<10 .....10..... -if0015 Toxanhene (GC) . .

0016 2.4-0
0017 2,4.5-TP (Sllvex) -;:' -r

<0,5

r:
0.5

10
■■•■77 7: 1 ......

<0.5 <0.5
,.:uo . <'0 ....

V 0.5' :

......... ■ , :i
.... <0.B 0.5

.... ■iii
■ 1 . ■■ r-...: ■ ............ :-xV‘' vv.vv •/•••.• 7 • • •

................. ................. .y. ..........
................. - .........

• • ■ ■ ■ ................. ■ ■. .V. ; .

■ " • ••• •••.• ........................ .* ' ■' ..... ... ....... ...............

■ V.- ■■

■, v' !' !"
................. ...............

. ... ...y :::

................ - ...............
" ■ yr- ---y" - ■yr -.-y -y.-y, y

......... .... .• .
■' •. V.' ........••• ... ... , .

■.

. ■ V....................V.................. .................................................................................................■. • •■•••.v.v v-v. •,
. . ; ‘-V ' .• .

..... . ., .yy,... •. •• ... •••
.......... .................

.......................................• .............V .............V........................ ... .•............. •' • '■■■•vV'"::; .....
. ...... ..

■yyyyyX' .... ... ... ...
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ENVIRONMENTAL 
' TESTING ana CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)

Juna 10.1983

Chain of Cutfoay Data Reaulrad for ETC Data Managoment Summary Raportf 
C305O Clean Water Inc. SITE 690 BCL-9-3-9 0Stt83 tBiS

ETC S<mpl( No,. Co»o*ny Ficillly Sanpl* Point Dofo
eUptCil 

Time Hourt

EPA
Harardouf

Waste
Number

Parameter Sample 
Concen, 

mg/1

RCRA
Alert
Level
mg/1

QC Replicate

First
mg/1

Second’
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen. 
Added 
ug/ml

%
Recov

QC Matrix Spike
Unspiked
Extract
ug/ml

Concen. 
Added 
ug/ml

%
Recoi

D004 Arsenic 
D005 Barium 
D0C6 Cadmium' 
DC07 Chromium 
D008 Lead 
D009 Mercury 
DOlO Selenium 
DC 11 Silver

• *.v

...............................................V--VV.—

.. ... I... ....... .... **V................... ..... . ■ 4........ ...

... ..

. .......... ... .......... .. . ....
D012 Endrin (GC)
0013 Lindane (GC)
0014 Methoxychlor 
D0!5 Tovaphene (GC 
D016 2,4-D 
0017 2,4,5-TP (Sllvex)

............................V .......... •;............ v.-............. V vv.—v.v ♦.........
. • .................. ■. • ••.•.*. . •.

.......... \r .......... ...........................
........;;.........

..................... ........................................... .........v.v.* * * * ■

. . .. .. .. ... .... ... ....... .. ;.v v;vv

....<5.0 . 
<0.8

..<»-^ ..
<2.0
<0.002

...<0.2

<0.4

<;?
*•. *•• *.v • ." ■ •

. •" •■•*.• •.

‘ :‘*7X*--7•V.;—

'■ ■ Vv.*.:' ■;

•t:-.' •• •

100

0.2
" "5 ■ ■■ 

■■■

0.02
^v'ro.4

10 
0.5 

to..
1

.:<o;o2.<0.4

n?-.^

<0.02
;::<o.4„:
■^<0.5...

..

........ . ..... ...... . . ..... ... .... .... . .............y...... y..y...yy.y....y... .y.

.V- ................. .
V.........

'VV.......■"'■ '■

•V............... '.V....... vv*

..v'.'.' -.V.’

........ .V- .— V*. ••

- v.

•..•V ..............

.. . ..

. ... ... .

<0.4
';§.sy
'll ,

V:v
/V-

. ;; ;.'!‘*..*v,*.*'

, . yy ...

.’VV ,V • ."V.V

........

,..............

'§.By
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:v V \>.**v

..v.v ■ .— ■, V^V-'y'.7 V.-h

............. V.V V V.V

104 
108 
110 
96 

143 
115
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<10
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ENVtr^ONMENTAL 
TESTI.NG and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)

Juna 10.1983

Chain of Custody Dmim Roqulrad for ETC Data Managamant Summary Raporta 

C3049 Cl»an Water Inc. SlTt: 690 BCL-2-4-12 0St083 USS

ETC Simple No, CoAoiny . Eicllity - 3»nple Point Dite Time Hour*

EPA
Hazardous

Waste
Number

Parameter Sample 
Concert, 

mg/1

RCRA
Alert
Level
mg/1

QC Replicate

First
mg/1

Second'
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concert, 
Added 
ug/ml

X
Recov

QC Matrix Spike
Unsplked
Extract
ug/ml

Concert. 
Added 
ug/ml r.Reco'

D004 
0005 
D006 
D007 
D008 
D009 
DO 10 
DOII

Arsenic .
Barium
Cadmium'-"y;---. 
Chromium 
Lead -y: 
Mercury 
Selenium 
Silver

; v.w.

D012 
DO 13 
DOU 
DO 15 
D016 
D017

: <0,5.,
..<5.0 ....
.<0,8 

<t .0 
V • <2 0 " 

<0.002

<0.2

100

0.2

.. f.:..

TygK5lGci“'/:-::::rTv:;:rr
2:4is-TP (SI 1 vex) ■■ ■;

<0.02 
" <0.4
‘!§.s,r

0.02

:rr.0.5
.......

:.<o;o2„
<0.4

<10
<0.5- 

'1?...
.......... .. .............

V • V.”

:::<o,02
<0.4 

..0 .1

‘S'2^<0.4 

‘1? ::

104
108
110
96

143
115

'<o:5". 

^1?..
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TEST/NO ind CERTtFtCATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)

June 10.1983

Chain ef Cuatody Data Required for ETC Data Management Summary Reports

. C3047 Clean Water Inc.

ETC Simple No. Company

SITE 690 BCL-2-3-4 051083 0935
ClipiM

FiclJlty Simple Point Dite Time Houri

EPA
Hazardous

Waste
Number'.

Parameter Sample 
Concen, 

«ng/l

RCRA
Alert
Level
mg/1

QC Replicate QC Blank and Spiked Blank QC Matrix Spike

First
mg/1

Secdnd
mg/1

Blank
Data
ug/ml

Added
ug/ml

%
Recov

Unsplked
Extract
ug/ml

%5S3-
ug/ml

%
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•f^>>^NV(RQNMENTAL 
, • fSn/VO ana CERTIFICATtON

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)

Juna 10,19B3

Chain ef Custody Data Faqalrad tor ETC Data Managamant Summary Raports 
C3046 CUan Water Inc, SITE 690 BCL-2:“2*t2 0S0983 t74S

ETC 5»npl« No, Compiny EicllHy Sanple Point 0*te
ei«pW 

Tlmo Hours

EPAHazardous
Waste
Number

Parameter Sample 
Concen, 

mg/1

RCPA
Alert
Level
mg/1

QC Replicate

Firstmg/1
Second
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen. 
Added 
ug/ml XRecov

QC Matrix Spike
Unsplked
Extract
ug/ml

Concen.
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ug/ml
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, . ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)

Juna 14.19B3

Chain et Cuttody Data Raquirad for ETC Data Managamant Summary Raporta

Cigan Water Inc.

ETC SjnrpJe No, Comptny

SITE 6^0 OStOS3 tSIO

Time HourfFecility Srnnple Poinf Dite

EPA
Hazardous

Waste
Number

Parameter Sample ^ 
Concen, 

mg/1

RCRA
Alert
Level
mg/1

QC Replicate

First
mg/1

Second
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen,
Added
ug/ml

X
Recov

QC Matrix Spike
Unsplked
Extract
ug/ml

Concen. 
Added 
ug/ml

%
Reco
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T£S7INQ ana CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE D/^TA 

RCRA EP Toxicity Contaminants (QR11)

June 13.1983

Chain el CuateOy Data Ptaauired for ETC Ovta Managamant Eummary fkaperta
C342S Clean Water Inc.

ETC S«iplo Ns, Comoifty

SITE 690 CU-4-16 051783 0950
EtlpMd

Facility 5»npl« Point D«to .Unto Hour*

EI>A
Hazardous

Waste
Number

Parameter Sample 
Concen, 

mg/1

RCRA
Alert
Level
mg/1

QC Replicate

First
mg/1

Second
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ffll

Concen, 
Added 
ug/ml

%
Recov

QC Matrix Spike
Unsplked
Extract
ug/ml

Concen. 
Added 
ug/ml

%
Recov
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DTTTA 

RCRA EP Toxicity Contaminants (QR11)

June IS. 1983

Chain of Custody Data Ftaquirad for ETC Data Managomant Summary Raportt 
C3144 Clean Water Inc. SITE 690 CL6-3-9

ETC Sanpl* No, Compiny Ficility Sanple Point

051283 M35
EUpsM 

Tin* Hour*Dote

EPA 
Hazardous 

Waste 
Number

Parameter Sample
Concen,
mg/l

RCRA
Alert
Level
mg/1

QC Replicate

Firit
mg/1

Second
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen.
Added
ug/ml

%
Recov

QC Matrix Spike
Unsplked
Extract
ug/ml

Concen.
Added
ug/ml

%
Recov
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DC.05 
D006 
D007 
D308 
D009 
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DO) 1

Arsenic
Barium
Cadmium
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Lead
Mercury
Selenium
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D012 Endrin (GC)
0013 Lindane (GC)
DOM Methoxychlor 
D0!5 Toxarhene (GC 
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA EP Toxicity Contaminants (QR11)

June 10, f983

Chain of CuttodY Oata fiequired tor ETC Data Management Eummary fieperta 
C3MS Cl»an Wat«r Inc. SITE 690 CLI-2-10 05t183 162S

ETC S»nj>le Ns, Compfny Fscillty
EKPMO

Sample Poinf Date Time Hour*

EPA 
Hazardoot 

Waste 
Number

Parameter
RCRA
Alert
Level
mg/1

QC Replicate QC Blank and Spiked Blank QC Matrix Spike
Sample
Concen,

mg/1
First
mg/1

Second
mg/1

Blank
Data
ug/ml ug/ml

*
Recov

Unsplked
Extract

ug/ml
%

Recov
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA EP Toxicity Contaminants (QR11)

June 15.1933

Chain of Cuttody Data Required for BTC Data Management Nummary Reporta

SITE 690 CLI-I“I2

Facility Sample Point

C3H3 Clean Water Inc.
FTC S»nple No. Company

0Stl83 1235
€lapM4 

Time HoureDate

EPA 
Hazardous 

Waste 
Number

Parameter Sample 
Concen, 

mg/1

RCRA
Alert
Level
mg/1

QC Replicate

First
mg/1

Second
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen. 
Added 
ug/ml

X
Recov

QC Matrix Spike
Unspiked
Extract
ug/ml

Concen. 
Added 
ug/ml

%
Recov

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

. ■ ;■

D0J2 Endrin (GC)
D013 Llfidane (GC)
0014 Methoxychior 
DO 15 Toxaphe.ne (GC 
D0I6 2,4-D 
Don 2.4.5-TP (Sllvex)

"2 5 "5 2
<1.0 
<2.0 
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ETC ENVIRONMENTAL 
TEST/NQ and CERTIFICATION

Juna 13.1983
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA EP Toxicity Contaminants (QR11)

CItM/n ef Cuttody Data Raquirad for ETC Data Managamant Summary Raporta 
C3I99 Clean Water. Inc. SITE 690 CLlO-3-6.5 0S1383 0950

ETC S»nj>l» No, Company Facility Sprrple Point Date Tli
ElapitHl

Houri

EPA
Hazardous

Waste
Number

Parameter Sample 
Concert, 

mg/1

PCRA
Alert
Level
mg/1

QC Replicate

First
mg/1

Second
mg/1

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen. 
Added 
ug/ml

%
Recov

QC Matrix Spike
Unspiked
Extract
ug/ml

Concen. 
Added 
ug/ml

%
Recov

D004 Arsenic 
D005 Barium 
D006 Cadmium
0007 Chromium
0008 Lead
0009 Mercury
0010 Selenium' 
DOn Silver
0012 Endrin (GC)
0013 Lindane (GC)'

...v-v.v.-:.-.:..-

. .........., . .'.•v.%X ;

..... .... .. .. ... V”VV” — V-..*

••V............ .V • ' .-.. .•

•. ........
GC) ...

• •. • v.-".. — v0014 Mechoxychlor
0015 Toxaphene (GC
0016 2,4-0 
D017 2,4,5-TP (silvex)',:';'r:"V'v'::;r\

........... .........
. -v:

; .... . . ..... ... ...... ..............

<0 5"' 
<5
<0 8 

<2
<0.002 

...<0.2....

<0.4
<10
<0.5 ■; 

<10

• • ........ •• v v .v ....... '.v

.....................-.y--.-.v"v.rv.-.v;- "yv vv■ - ..v y _

r-. -vy
........•............•."v.yyv

•. . v;

V- . • -V.

... ...... ..

• vvy.y.y

100
I V.;;- •
5

'i:s
- ir■'8.5

........... . .. . . _...V.

........... V'V’*.. •••• ...............

...... v-vy

-v.yyyvv.-;;;/;.; ;

..

.::<o.o2<0.4
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:<o,o2. !$■* 

■'!8.s.

.,yy.., .
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^:S.5:

......... . •

.%.: \
•y. y.v
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96 
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115

<0.02 
<2--* 
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..yy................ ...
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EiC ENVIRONMENTAL 

TESTING ana CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA EP Toxicity Contaminants (QR11)

Juna 10.1983

Chain ot Cuatody Data Raqutred far ETC Data Uanagamant Summary Raporta 

C3042 : Clean Water Inc. SltE 690 BCL-3-3-3 0$H83 1030

ETC Senpla No, Company faclJity 3»nnj/Point Date
Elapsed 

Time Houri

EPA
Harardout

Waste
Number

Parameter
QC Replicate QC Blank and Spiked Blank QC Matrix Spike

Sample Alert
First

Blank : Concen. Unsplkod Concen.Concen, Level Secon<J Data Added X Extract Added %
mg/1 mg/1 mg/1 mg/1 ug/ml ug/ml Recov ug/ml ug/ml Recov

<0.5 •V" 5 3- t"' ------- ./ f i/.if </« t. ............ .. v;.-.; ,- ■■ ■■

<5.0 100 ...'. iA ...'.a'v*.
• ■ ■■■' ' '*••• • • ............... .... . . ..1 .

- tO 8 
<1.0

......... ... g . ......... ........ "pry >»..»• I.. •

::••••., ..c •. ..
■v.:'.-'::--:;-/:".

..........
.............

<2 0 •• .V. ....................................................... ........ '• •’ ........ ..... . ■ ’ ' ■ ’■■■ ■ '< O'. 002 0.2 ■■ '■.....................................' ....... ^........ ............
■ i 

<0.2
■■•3- ^ ,
..........5 ■

........................ Pft'tr ..........j.... ... ..... ......... . .
.•fT.’ff.tp... ...............

■ '" ■ ■ ■ ■■ ■"

■.V-, ......... .. ........................... .............................. ’*'■

<0.02 0.02 .....<0.02:;. : <0 02 <0.02 0.02 104 <0.02 0 02 163
<0.4 . ■ 0 4 <0.4 ; <0.4 <0.4 0.4 108 <0:4 .......0.4' ■■ 105

<10 10 <10 <10 <10 10 no <10 10 113
■; <0.5 q g" ■' <0,'6... ■ '"■■■<0:5....... <0.5 ... Q 5 96 ...<0.5..... ...... 0.5..... ■ 100 ■
<10 lo' <10 ,.<10....... <10 10 143 no 10 103

:;:<v .1 115 .... ........ . ..... . y 120

:./zzz' .... . ........ . • ... .... .. ..... ..... .................. .... ...... ...... .................................'■................ ......................................
.i.................................. ........................... .. . '. . . /.••.. • .. .'V . .

■■ ............................................................ ....... ........
.■ " !•'* V

....... y.. .y,.
' V
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SNVmONMENTAL 
TESTINQ »na CERTIFtCATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

RCRA EP Toxicity Contaminants (QR11)

Juei9 10,1983

Chain ef Cuttody Data ffaqulrad tor ETC Data Managamant Summary Raporia 
C3048 Cl»an Wat»r Inc. SITE 690 BCL-i-S-lO 051083 1005

ETC Sanple No. Co*f>jry Facility S«npl« Point Ooto
ElopiM 

TIim Houri

EPA
Hazardous

Waste
Number

Parameter Sample
Concen,

mg/1

RCPA
Alert
Level
mg/1

QC Replicate

First 
mg/1

Second
mg/l

QC Blank and Spiked Blank
Blank
Data
ug/ml

Concen.
Added
ug/ffll

%
Recov

QC Matrix Spike
Unspiked
Extract
ug/ml

Concen. 
Added 
ug/ml

%
Recov

D004 Arsenic ..
D005 Barium 
D006 Cadmium ■ ;
0007 Chromium
0008 Lead
0009 Mercury 
D010 Selenium t ' 
OOtl Silver

-v- V/; .;vi;,vv,

. .... ...... ......

. ........ ....... ^ .. ..........

0012 Endrln (GC)
0013 Lindane (GC)
0014 Methoxychior ,0015 Toxaphene (GC)
0016 2.4-0
0017 2.4.5-TP

. •■■■- -;v........v...y;*v. • * y.v..‘.y'.y..-.v.y;/.-.v."

y .. ...... .. ........vv:

. .. . .. ... .. .......... .. .......... .......................... ;.y.

... ..... ...... - ..

.... .. •• •-

<0.5-
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\ *0.8-
<2.0
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<0.4 ,

‘I?

■v;yy ■C;"'

•W.v -V.'
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..........
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^YC TBSTINQ and CERTIFICATION

Juno IS, 1983
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA EP Toxicity Contaminants (QR11)

Chain ef Custody Data Required for BTC Data Management Summary Reports 

C3471 Clean Water Inc,; SITE 690 ASF2-0 051883
ETC No, , Company ■ ■ facility Sample jCinT

Dare
eiapiea 

Time Houri

EPA
Hazardous Parameter

Waste .
Number

RCRA
Alert
level
mg/1

QC Replicate QC Blank and Spiked Blank QC Matrix Spike
Sample
Concen,

mg/1
First
mg/1

Second
mg/1

Blank
Data
ug/ml

Concen. 
Added 
ug/ml

%
Recov

Unspiked
Extract
ug/ml ug/ml

%
Recov

D004 Arsenic ; ' r;; ^
D005 Barium ...........................................
0006 Cadmium ■
D007 Chromium .........................................

<0.2 V;: 
<5
<0.8
<>

• 100
1

........ 5 ■
...... ............

'. ... . :
................. .................. .........

0008 Lead \ <2 ' - ^ . • •
0009 Mercury <0.002 9-2RSI? .0011 Silver <0.5

u.::, . ........ ........ ..............
. .. ... ...........

0012 Endrin GC)
0013 Lindane (GC)
DOM Metho.ychlor (GC).'.::
0015 Toxaphene (GC)
0016 2 4-00017 2:4.5-TP (Siivexj \

<0.4
Als
.A

... .<0.02.:
<0.4 ... ::.<o;o2::,<0.4

'<0:5

:Azz.
.: <0,4

Au.

Af 

:'§,= > I105

.... <0 .02:.
. 5^4...
'Io.$
A

...g.oa..
'2.5 II

. -■■■ ' . ' •. ■' .

• • : •: ••• y. • -
• . . • •. . .V. V. . •.] • ....... ■.

! ...•.! ......

..............
...V. ' . •■ . •

. . . .* V ‘ V. ..' - V.

.... ..... ....... ....... -......... •; :•.... ••:•• ••
. .. V :. ................. .......-..........

....
.. ............ .y

................ ...... .'......... .. .• ::;V ................ ................. ........
. • '... •. . ................ .................. .. , .. .. '. .................. .................. ....... .

- V ' - •• ; ; - v.- .
v>-..
.. .V... • . ...V..

......... .... '... .................. •••' • ........ ..... ..........
*.. ;• y.

.................
•.. -v. -V V ••. •..•
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• V.-
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ETC eNV/RONf^BNTAL 
TESTING and CERTIFICATION

June IS. 19S3

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA EP Toxicity Contaminants (QR11)

. Chain of Cuttody Ceta Required tor ETC Data Management Summary Report a 

C3470 Clean Water Inc. ^ SITE 690 ASF6-0 051883 /
ETC Semple No, ' Compeifty ' Eecility : 3ampJ^K>inT • Oete Eltpseel 

Time Hour?

PDA Dr*DA QC Replicate QC Blank and Spiked Blank QC Matrix Spike
t r M

Hazardouf Parameter
Waste
Number

Sample
Concert,
mg/1

itvKM
Alert
Level
mg/1

First
mg/1

Second
mg/1

Blank
Data
ug/ml

Concert.
Added
ug/ml

X
Recov

Unspiked
Extract
ug/ml ug/ml

i X 
' Recov

D004 Arsenic- ■ V.:
0005 Barium 100 .............. .................. . .. . • ' '

...............
0006 Cadmium ■ ' -
0007 Chromium
0008 Lead

<0.8 : " ■ 1-
.............. ...................

. . .* '.... " , .
■ ■ ; V." •- •. ................. ..........

0009 Mercury ................ <0.002 9-2 ........ ........
DOlO Selenium
0011 Sliver <0-5 „ , , ............. .V. ■..•

0012 Endrin (GC)
0013 Lindane (GC)
0014 Methoxychlor GC) ..........................
0015 Toxaphene (GC)
0016 2,4-0
0017 2,4,5-TP (Silver)

<0.4

X? .

• 0 02 
: 0.4 <^4....■ '!o:s....

i.:<o:o2::<^4..

...<t......

. . . ..... . . .
<0.02
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TCDD Data Report - Page 1
Lab: ETC Corp. Date: 

Column:
06/10/83-06/11/83 
60M SP2340

ETC
Number

SampleNumber E/C
Grams
Wet
Weight Tggg D.L. 320/322

Surrogate
Percent
Accuracy

Area
320

Area
322

Area
257

Area 
328 +

Area
332

Area
334

6/7 MB MB J/AD . ND 0.08 • 38 • • 5302 6918 8666
C3099S 495G-0080N J/AD iO.30 0.88 - 0.81 93 169 209 83 512 565 740
C2156 QA REP J/AD 10.54 ND 0.17 - 98 - - - 2779 3620 4551
C2i56R OA REP J/AO 10.52 ND 0.18 - 100 - - - 2107 263S 3276
C3043 CL9-1-6 J/AD 11 .15 ND 0.07 - 100 - - • 717 748 950
C3044 CL2-3-6 J/AD 10.15 ND 0.13 - 94 - - - 639 715 905
C3142 CLl-3-9 J/AD 10.06 - -

“ * 1 - -
”

C342S CL4-2-6 J/AD 10.50 ND 7.6* 0.81 lie 77 95 28 19 18 25

Comments

No ISTD or 
Surrogate 
257<2.5:1 S/N 
328,332, & 334 
<5:1 S/N

■^Corrected for contribution by native TCDD (Subtract 0.009 of m/e 322).
be cleaned up using perscribed (protocol) options.* Repeat analysis, sample could not 

** To be repeated.
MB

P
N
D

FB

« Method Blank
• Partial Scan
• Native TCDD Spike
• Duplicate (Intralab) 
> Field Blank

H
ND
DL

J
S

» High Resolution 
- Not Detected
■ Detect ion Limit
■ Jar Extraction
■ Soxhlet Extraction

A, B, C,D- Clean Up Option
(or any combination)



.CALIBRATION SUMMABY
Native

RRF DATE TIME
Surrogate

RRF
1.0 0.89 6/03/83 1715 hrs, 1.02
5.0 0.87 6/03/83 1810 hrs. 1.09

25.0 0.80 6/03/83 1845 hrs. 1.01
1.0 0.83 6/11/83 1825 hrs. 1.01

TCDD Data Report - Page 2

quality control summary

ITEM

Surrogate Accuracy 

Native TCDD Recovery 

Method Blank 
Duplicate Pairs 

Partial Scan Confirmation

* OF DATA 
POINTS

27
1
1
1
1

MEAN 
S.D. ■

98.5+/-11.1
88%

ND
ND

Confirmed

* Assumes 10 gram sample.



Native TCOO RRfT

CALIBRATTOK SUMMapv

date
8/03/83 

6/03/83 
6/03/83 

6/10/83 

6/10/83

1.0
5.0 

25.0
1.0 

1.0

0.74
0.78
0.76
0.75
0.80

time
1110 hrs. 
1150 hrs. 
1230 hrs. 
0920 hrs. 
1600 hrs.

« Assume, lo gram sample.

0.82
0.91
0.87
0.82
0.92

TCDD Data Report - Page 3

g^^^UlVCONTROL summary

ITEM

Surrogate Accuracy
Native TCDD Recovery 
Method Blank 

Duplicate Pairs 

Partial Scan Confirmation

»^0F DATA 
POINTS

27
1
1
1
i

MEAN * 
S.D. "

98.S+/'ll.i
88%

ND
ND

Confirmed
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TCDD Data Report - Page 4

CALIBRATION SUMMARY QUALITY CONTROL SUMMARY

%'S’* Native 
RRF DATE TIME

Surrogate
RRF

•
ITEM

OF DATA 
POINTS

1 MEAN
S.D.

1.0 0.81 6/04/83 1400 hrs 1.03 Surrogate Accuracy 27 98.5+/-11.1
5.0 0.83 6/04/83 1455 hPi 1.07 Native TCDD Recovery 1 ssr.

25.0 0.82 6/04/83 1530 hri 1.06 Method Blank 1 NO

1.0 0.76 6/10/83 0900 hrs 0.97 Duplicate Pairs 1 NO

1.0 0.80 6/10/83 1800 hrs 0.98 Partial Scan Confirmation 1 Confirmed
1.0 0.79 6/11/83 1015 hrs 1.01

iuy M iU

* Assumes 10 gram sample.
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TCOO Data Report - Page 5

Partial Scan Confirmation

Response Ratios

ETC Sample Numb

y. Relative Abundances*

Number Number 320/324 257/259 194/196 160 161 194 196 257 259 320 324

C4427 C-1 1.68 1.09 1.45 10.0 9.7 23.0 15.9 42.2 38.8 84.8 50.4

:
X Relative to m/e 322.



TCOO Data Report - Page 1
Lab; ETC Corp. Date; 08/17/83 

GC Column; 60M SP2340

ETC
Number

SampleNumber E/C
Grams
Wet
Weight tSSd D.L. 320/322

Surrogate
Percent
Accuracy

Area
320

Area
322

Area
257

Area
328+

Area
332

Area
334

SET35MB MB ' J/AD 10.00 ND 0.12 94 • 1202 1380 1680
C3099S QA SPIKE J/AD 10.00 0.92 - 0.83 91 395 474 167 1055 1226 1548
C4757 QA REP J/AD 10.97 ND 0.14 • 84 - «• 2516 3345 3870
C4757 QA REP J/AD 10.94 0.29 - 95 . - 3315 3685 4663
C4666 CL4-2-8 J/ADC 10.14 - 0.67 82 2052 3083 789 276 375 439

Comments

+Corrected for contribution by native TCDD (Subtract 0.009 of m/e 322).
HB » Method Blank 

P = Partial Scan 
N » Native TCDD Spike 
D > Duplicate (Intralab) 

FB - Field Blank

H - High Resolution 
ND - Not Detected 
DL B Detection Limit 

J ■ Jar Extraction 
S B Soxhlet Extraction

A, B, C,D- Clean Up Option
(or any combination)

1



CALIBRATION SUMMARY

TCDD Data Report - Page 2

QUALITY CONTROL SUMMARY
Native

RRP DATE TIME
Surrogate

RRF ITEM
i OP DATA 

POINTS
MEAN
S.D.

1.0 0.89 6/03/83 1715 hrs, 1.02 Surrogate Accuracy 3 89+/-6.2X
5.0 0.87 6/03/83 1810 hrs. 1.09 Native TCDD Recovery 1 92%

25.0 0.80 6/03/83 1845 hrs 1.00 Method Blank 1 ND
1.0 0.79 6/17/83 1000 hrs 0.95 Duplicate Pairs - -

Partial Scan Confirmation 1 Unconfirmed

« Assumes 10 gram sample.



M.
TCDD Data Report - Page 3

Partial Scan Confirmation

Response Ratios

ETC SampleNumber Number 320/324 257/259 194/196 160

yj Relative Abundances*

194 196 257 259 320

C4666 CL4-2-6P 1.91 1.14 0.93

t Relative to m/e 322.

1



TCDD Data Report - Page 1
Lab: ETC Corp.

ETC
Number

Sample
Number

• Grams
Wet ppb

E/C Weight TCDD
5/27M8 MS J/AD 
C3392S 525G-011N J/AO 
C3428 CL6-4-12 J/AD 
C3428R CL6-4-12D J/AD 
C3429 CL4-2-6 J/AD

10.02
10.06
10.26
10.26

ND
1.1

ND
ND

.1
P.L.‘

0.59
0.50
0,40

Surrogate 
Percent Area 

320/322 Accuracy 320

0.77 nono110
120

Area
322

749

♦Corrected for contribution by native TCDD (Subtract 0.009 of
MB » Method Blank H - High Resolution

P « Partial Scan ND « Not Detected
N - Native TCDD Spike DL » Detection Limit
0 <■ Duplicate (Intralab) J ■ Jar Extraction

FB > Field Blank S « Soxhlet Extraction

Area
257

Area
328+

Date:

Area
332

05/31/83-06/02/83

Area
334 Comments

1257 1553 2020
317 1280 1602 2148

986 1252 1679
• 720 842 1047
- No ISTO

m/e 322).
A. B. C,,D- Clean Up Option

(or any combination)



TCDO Data Report - Page 3

Partial Scan Confirmation

Response Ratios y. Relative Abundances*

ETC Sample
Number Number 320/324 257/259 194/196

*
C0611 SNNSNDAW5112P 1.50 1.00 3.94

160 196 320

* Relative to m/e 322.



B ».

CALIBRATION SUMMARY

TCDD Data Report - Page 2

QUALITY CONTROL SUMMARY
Native 

RRF DATE TIME
Surrogate

RRF ITEM
• OF DATA 

POINTS
MEAN * 
S.D. ■

1.0 0.81 5/31/83 1000 hrs. 0.78 Surrogate Accuracy 2 lll^/-9.0
5.0 0.74 5/31/83 1040 hrs. 0.79 Native TCDD Recovery 2 110%+/-0

25.0 0.73 5/31/83 1115 hrs. 0.82 Method Blank i ND
1.0 0.83 5/31/83 1145 hrs. 0.81 Duplicate Pairs 1 NO
1.0 0.71 6/02/83 0800 hrs. 0.82 Partial Scan Confirmation 1. Unconfirm
1.0 0.77 6/02/83 1630 hrs. 0.87

* Assumes 10 gram sample.
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Attachment L 

Laboratory Consultants



NAMKS & ADI'FESSES

(/JJ:S IDE lESTING CONCERNS 

USED BY CEiM-FREMONT

Allied Andlycical & Research Laboratories 
P. 0. Box 2^330 
Dallas, Texas 73224 
214/337-8996

Aqaa Tech 
P. 0. Box 436 
Marion, Ohio 43302 
614/382-5991

C\c.i-Ca M t i ty 
P. 0. B-. x I--6
Caliioet City, Illinois 80409 
312/891-1500

Hazel ton Envirr'Cr .c-nta 1 Sclent ,;s Corp. 
9200 J.cesbnry T’lirnpike 
Vir-nne, VircLaia 22180 
312/564-0700

Howard Labs
P. 0. Tex 3-9
Dayton, Ohio 45449
Joan Ilon-ard - 513/294-6856

IMS iii'ierica, !,td.
Pajtler c M,;;le ,\c,nue 
Aicbler, Pc <c-] v.>n ia 19002 
215/643-0400

Macol.3, Inc.
P. 0. Bz'V 58 y
Mcirion, Chic 43 >02
Bcb Glr,,acki - 4 1 9/39? -'■'659

Trace t'!, . s G- eexj-y
4b0 South T:cclu;esL i-Iighoay 
Park Ridpe, illiuois 60068 
Susan - 31 2/696-2070
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Data on DCB Waste Stream



WASTE STREAMS FROM DCB MANUFACTURER

‘•“4
Bofors Nobel, Inc., Muskegon, Mi. (Formerly Lakeway, Inc

YEAR NW-288* NW-288B* NW-239* NW-403** NW-403A** NW-404** NW-1007*** NW-1009***

1976 11^ , 975 0 11,000 0 0 0 0 0

1977 499,002 52,300 207,066 486,800 5,000 639,000 0 0
197ft 0 214,293 125,498 420 , 974 4,800 427,127 174,41ft 0

1979 0 0 0 0 0 0 655,257 349,709

1980 0 0 0 0 0 0 551,395 508,712
1981 0 0 0 0 0 0 1,243,080 653,110
1982 0 0 0 0 0 0 1,488,544 677 ,8 3 3
1983
:il 26, 1983) 0 0 0 0 0 0 335,549 206,730

613,977 267,093 343,564 907,774 9,800 1,06G,127 4,448,153 2,396,0 9'1

*CD - Hauled by Chem Dyne, Hamilton, Ohio
**A - Hauled by Approved Industrial Service, Michigan
***CWM - Hauled by Chemical Waste Management, Inc.

JA/ma



BOFORS 

(U\KEWAYJ
BOFORS fcAK^EW-AY, IIMC.

May 14, 1980

Ohio Liquid Disposal, Inc.
504 Liberty Street 
Frerront, Ohio 43420

Attention: Mr. Peter Miller

Dear Peter:
The specification sheets for aor waste acids from the DCS process are ejic 

Thank you for your prcrpt help in resolving ourwork translates into an effective long range program. We look .On.ioid to 

visit of your lab person.

Very truly yours,

BOFORS LAKH'^AY, H^C.

^Tn W. Lee 
Purchasing Agent

j;-JL/ft
Encs.

EG25 Ek'A’tSTON AVENUE • MUSK E GON, E'ICHIG A\ 43

TE LEP-iON'E 616 7ES2341
TELEX 238456

losed.

this
the
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DCB Spent Acid Wash Waste

;^proximate Analysis:

Specific gravity 

Sulfuric acid 

Amines (see be lew) 

Water

Hydrochloric Acid 

Toluene

1.3 (weight per gallon 10, 

35.0%

5.3%

58.7%

1.0%

Passes flas; 
than 10 o'

33)

.^point greater

Amines contain approximately 5% ortho chloraniline and 2% amine tars ar 

solid amines.

5/14/80

/J;/



DCB Mother Liquor

%;/

Approximate analysis:
Specific gravity 

Sulfuric acid 

Hydrochloric acid 

% amines '

Water

Amines not analyzed for content.

Approximate gallons one year;

1.196 (9.96 lbs. per gallor) 

24.2%

4.4%

1.3%

70.1%

307,200

7-//' 7 ^



DCB Concentrated Mother Liquor

Approximate analysis:
Specific gravity 

Sulfuric acid 

Hydrochloric acid 

Amines 

Water

l.^tl6 (11.79 lbs. per gallc 

50.6%

0.6% 

l.h%
45.^%

AjTiines contain 0.4% ortho chloraniline and 2.3% amine tars and solid antnnes. 

Also includes more than 0.5% but less than 1% 3>3' dichlorobenzidine 

dihydrochlori de.

Approximate gallons one year 770,000

%

7
n)



DCB

Physical Properties

Name - 3»3' Dichlorobeniridine D i hydroch 1 or i de. 
damp crystal.

A white to off white

Hazards

Fire and Cxplosion

It will melt before it burns, but when it does burn it gives
highly toxic fumes, 
extinguish fire.

Use water, foam, dry chemical or CO,

Health

DCB is a suspected carcinogen and is regulated by the Feder 
State governments. No TLV has been established, but this 
should be handled with no contact. All safety and health 
cautions outlined by the Company must be followed. These 
and regulations were written to protect your health. The 
of DCB arc suspected of having a latency period of 15 to H

al and 
r lateri al 
Rre- 

ul es 
ffects 
years.

Storage and Handling

Storage of DCB is in fibre drums. The outside of these drums 
be decontaminated before they come out of the pack-out tower, 
is the responsibility of the operator. DCB must be handled in 
pack-out area in a rubber suit with full air hood. When centrit 
operator must wear rubber suit and full air hood.

Spill or Leak Procedure

If any spill or leak occurs immediately vacate area and report to the 
foreman. Foreman will immediately put on a rubber suit and air hood, 
or instruct operator to do so, and then decontaminate the spill with 
potassium permanganate. After spraying with permanganate, wash the 
area with v.'ater. After the spill has been cleaned up and protective 
equipnient has been decontaminated and properly stored away, the fore
man must fill out a DCB spill report. The foi'cman vn 1 1 notify ^ on 
Dixon so he can report t tic spill to the Dc-par t inent of Pub] u lle.Jlth.

first Aid

For eyes - flusti with v;atcr for 15 minutes and get niodical attertion. 
The niaterial is very corrosive because it is a hydrochloric acic salt. 
For skin - flush skin with plenty of water and then wash with scap and 
v;at cr .
Foi ingestion - induce vomiting and dilute with water and then a|gain 
induce voi-'iting. Ttien iim.ediately take person to hospital.

'f I

1hi s

uging,
1 he
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tt^rnational

BOlDPS'lllD’jaS
Swedish explosives producer 

has sharply hiked investment 

in chemicals, including 

nitro aromatics plant to go 

on stream in U.S. next year

Dernxjt A. O'Sullivan

liw iJ rJ U J nn "f T'i ri '’'^1 ? -Ti ^JjJj Ja)

T»77 1976 1976

JfORS CROUP $653 $545 $451 $400

3FORS NOEEt* $137 $116 $76 $65

ilvtl K^rm 56 30 41, 40

Jor» P)*st 37 33 21 19
Ovtmiljr 33 46 16 6

M
2? 18

21 0%21.3% 17.37c, 16.3%
^ of fOlil

-«MM rauCA.' 9cm c oTiw tS-.-fw.rTs Nd<* iS'c CA^'t-^^o'
>»wucr> 0<JlCC“ < Swei<f-vn V/o^ tr# Ok>/«X/.

6o/cn

,C&EN. London

'‘We intend to become the number 
. ope nitrator in the U.S.” This is the 
runabashed profession of Per-Oluv 
J^'orberg, vice president and general 
manager of Bofors Nobel, the chem- 

..icals arm of Sweden's Bofors. Bofors 
has been among the world's foremost 
makers of military hardware and ex
plosive's for nearly 100 years.

Norberg’s objective appears well 
set to be realized. Bofors Lakeway ha*- 
a unit for making a variety of nitro 
.aromatics going in at Muskegon, 
>!ich. When it starts up early next 
year. Lakeway will make an extensive 
range of specialty intermediates for 
the tberaicaJ and pharmaceutical in- 
.dustries.

Lakeway will have plenty of back
up expertise and know-how to help it 
achieve Norberg’s goal. Bofors has 
-been in the nitration business since 
Allred Nobel, whose research laid the 
foundation of nitration chemistry, 
bought the company in 1894.
. With the $8.2 million purchase of 
Lakeway in 1977, the company be
came an integrated part of Bofors’

ales of Bofors Nobel have more 
lan doubled since 1975

Si

Pi

Bofors Nobel's Norberg snd Cederberg discuss phns for chemicjff tii vision

chr'inical effort. 'I'his thru.sl (en
tered in the Nobel division that now 
embraces four discrete hut interre
lated profit tenters—Nohel Kemi, 
Nobel Chematur, Bofors Blast, and 
Lake way.

Bofors has made sizable capital 
investments at its Muskegon plant. 
Production capabiiity-has been ex- 
.panded some 2b^(. Chemicals made 
there go into dyes, .'-urfac tants, jies- 
ticides, pharmae cut icals. \-ray ciia.u- 
nostic agents, and culor tilm, among 
other things.

Also being built at .Muskegon is a 
facility for regenerating (dncentrated 
sulfuric acid from dilute, spent acid 
ba.sed on a technicjue developed at 
Nobel Kcmi Thislr.st 1U)8,U' tHu- 
fors spent acid coni eni lat lonl unit 
outside Sweden likeK will he the 
forerunner of a iiumhi r In t>e insialled 
in the C S and c-lsewhere

Hakan C'ederherg, until recc-nllv 
marketing director at .Nnbel Keini, 
moves In Lakew.'iy next '-■■eek to he- 
( ome Vice ])re-ident of in.iikc line ,-ind 
salt-' “J, if.eway vmII furm liie b,ise for 
mil c \p insiiin ir, liie I ' S c en1er--cl on 
our inopnt l,irv pime-.s kimu h.ni, 
origm.-i'.u!;', here in .See c-cien,” Cc der 
berg ( xplains "W e considered it ab
solutely iiece“,ary to li,i\e (rroduc tion 
capability in the 1 I.S so as !o be- in a 
position tC) riieet the jioleiitial c/f the 
market ”

Tlie Laktw,i\ ai q\ns,'. ion stc.-ns

niorl

(lireetlv from a inaior ]iol 
taken a few years ago by 
execolives to move th 
cieejier into chemicals, 
been the chief architect 

if'u .it inn plan.
One move was to pers 

fors board to set aside so 
lion to fund a three-yea 
ve.stment program. "\Ve u 
.-imhit ions .scheme to 
[)lants and move more i 
w it h our re-,( arch and d 
and market jiig resource; 
know how,” .N'orberg rec

Tliis jilati e.^seiii iallv i 
"Now we need to increr 
due tion rap.it'ity to an ex 
tore-sic 111 I'.iTl’j," Norherg 
iiexl I hn-t- year pl;en enil 
dilioi.al $.7(1 million of 
c.ipilal ”

'] hi f.K t ihai tilt Nob 
pi.lilts are operating at fill 
c-n. out.igmg, p.irt le ularl.N 
c hi-mu ,-il ( ornpanie- are c 
1 h.ii 1 hi-ir mill,-. ;ere iinderi 
i( ,;'on. ol I our^i, 1st hat B 
1 oui ( nt r.it e - il - e-f lort s 
I le

'Be are not iii t olv t 
c hi mil als.” Norberg 
■' I ’I i.irnnii flit i( al ;i nil otl 
clusiri.il com erns cuntrac 
in.d.e the lilt t rmedlat es 
Aiiei sine t we don’t )K>--e a 
I hri ,t, t lieV are not ri luc

,'ji e ifc

ey decision 
Bofors’ top 

company 
Norberg has 
of the oiver-

ejade the Bo
rne 850 mil- 
capita! in- 

nderlook an 
ernize our 

ggressively 
tvelopment 
to sell our 

ells.
complete, 

e our pro
em I didn't 
says "The 
for an ad- 

invr.slment

i divisions’ 
capacity is 
when most 
omphiining 
lili/ed The 
ifors Nolrel 
m special-

f in bulk 
explains, 

er large in- 
w ith us to 

they need, 
umpetitive 
_anl to dis-

riC-UN 13
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2ofors‘ products range from steel to transfJucers

£.:-rrs sa'et I'^m 1646 loc.i'ed al 
•■'ar'SKoga 16- miles /^esi o< Stock
holm i1 operatfe-d as an iron loundry lor 
>00 vea'S Ttie^ompany turned to pro- 
c;„c!iori o) guns arnund 1850.

Allred Nobel, a Swedish scientist and 
entrepreneur whose estate went to fund 
Ir.e Nobel Prize awards, took over Bo- 
fors in 1894 He carried out his lunda- 
menlal research on nitration chemistry 
a-nd the development of explosives at 
Karlskoga during the rernaining years of 
hiS lite.

Today. Bofors is a conglomrerate. Its 
products range from steel to transduc
ers. The company ernploys 14.000 
workers. 10% of whom are located 
outside Sweden.

The Bofors grOijp of companies' sales 
last year totaled S653 million Theie are 
SsK divisions in the group—Ordnance 
(with sales in 1978 of $292 million), 
Steel (S132 million), Nobel ($108 mil-

linr, 110^48(57 4 1^,11,111. 1 rti ci.its 
(5-32 m.hion) and UVA (1 13 m.iiioni Tr,i- 
NOhAB division ma'iM-..- punting pres-u-s. 
locomotives. Wfitei luit i'w-,, etc Trie 
UVA diji.sion m.akes s(i*-i i iln.|.-(l too'mq 
equipment such .n, cylniiliu ,il ijnndinq 
machines

Bolors' chemical activities cue cen
tered in the Nobel division Four com
panies comprise the division Nobel 
Kemi makes specialized cfiemic.al in
termediates and explosives and con
ducts basic research and development. 
Bolors Lakeway in the U S parallels 
Nobel Kemi's activities to some extent 
Nobel Chematur is the chemical engi
neering arm Nobel Chematur markets 
and licenses know-how and contracts 
to build chemical plants on a turnkey 
basis worldwide Bofors Blast makes 
a line of rrKDlded plastic items mainly 
lor the automotive and defense in
dustries.

CUSS their requirements with our 
R(S:D people.”

The proportion of capital invested 
_ in chemitalb has risen steeply in the 
past few years. Last year, the S22 
million that the Nobel division spent 
accxiunied for 41% of Bofors’ lolal 
capital funding. In contrast, 197.5’s 
million inve.stment figure vvns only 
13%. of the total.

On the other hand, the increased 
spending on chemical plant and 
equipment has resulted in a notice
able upswing in the N’uhel division’s 
sales. In 1978, earnings after depre
ciation amounted to $10 million, 22% 
of the corresponding earnings for 
Bofors as a whole. This contrasts 
sharply with the chemical division’s 
$1.4 million postdepreciation earn-

,-r -sT'A,.

a
V'.' '-berg division heads have aulonomy

ings in 1975, less than 4%' of the 
overall group total that year.

Norberg has the wholehearted 
backing of Claes-Ulrik Winberg. Bo
fors' president. Winberg gives his di
vision heads considerable scope ami 
autonomy in jilanning and nninln.g 
their operations He g.t-nerdllv goes 
along with their rci ninmend.it ions 
when they present their ,mnual hud- 
get.s lor review. At I he same time, he 
exercise.s the shrewd managerial skill 
oi kee()ing the reins o( the eonqjany’s 
diverse ojieralmns well in hand 
without .seeming to do so too oli- 
viously.

WinVierg admits that production of 
ord.nanee items will continue to he the 
major area of Bofors' activities He 
recognizes, however, that the con- 
siderrihle knowledge o( nitration and 
Cixidation chemislrv th,,at Bofors has 
acqiiii ed over tin- v ■ ,irs in coniiec lion 
with fievelopmeiil of jiropt 11,-im^ and 
ex)do,--iv t'S can be .id.ipi ed pro! it d hi v 
to iiorin'.ilitury. < i>ni int-rc ia! oiit h-Is

Nur.ilmii III aroiii.itiis ami tut 
er<>< VI Ill s, hillowcd h\ omiI.iIiiiii ,k uI 
rlih'riii.il loii, M'( hi( I loii, I -1( rill, .it i< ,11, 
aiid ^11 hirlh, ari the i In inioal ^irm .it 
vvhii.fl the .Nohel division's KWH 
chemists arc- parlnolarlv adi.jili 
Starling with hen/ene, lu n/ou ,u id. 
and tohifne, for i x.imple, a ,>1
jirodmts lias licin limit iiji lli.it 
( ( illlpr 1 \'. 1-1 i 1 W I I "l 'll I |,,|;, I, ,1 1 ,.| I
titn-. .Slime .in liltli more ih.iii 
( In mii .d ( m ■ - It ii ' I 'ml m.ii i\ h.iv i 
heeoim e^'iiili.il 11 it ( I rm d Ml (n (or 
n.af ing a u oh ‘.jniironi of [iriid 
net s

."'v It r,;t loll o (,:!r.id oot o-mg a 
Jim I 111 I o! I o:,, I I 11 o . it lilt rII .Old 
S';;; •. I n . n ,d I i, ■ < i;' 1V tin i o ■ i, p, s 11 \

i. o . I :I i, !

11 ( ! 11 mpie t mil, it cl.
Ie-I ter V iehh and 1 ew e 
11..111 the c' m vs : t ,o' 1.
I e^se- It .1 !'o pr . ,c!,
• itirig s.iletv ,inJ le- 
.soinplii'ii it'AK.V 
p.igt J.'i 1 hlule iiitric 
liiiiii till nitration steji 
I isid.it)' 'll

Norherg i.' jiartiiolar 
HOS.AC continuous 
emery system, Designe 
lake care ol t he dduie 
from the miration pn 
st'ver.d lumtions Hee 
acid can he cfiannelec 
acid oxidatiun opera 
sulfuric ac id is upgrorie 
This, in turn, can lie r 
nitration units or sol i fur making 
fertilizer.

At the same time, f 
llie flilCicult envirunmi 
posed bv waste acid h
places the costly step of neutralizing 
with lime, for instance. Moreover, 
Norberg points out, tb sulfuric acid 
recovered has a high ec momic value. 
.About 1 lb of cr.ncen rated acid is 
obtained from 1.5 lb of pent acid. “A 
BOSAC plant will pay for itself in a 
very sfiort time,” he cl, ims.'

The recovery plant is of modular 
design Each unit, c imprising 12 
coiueniri-iior tubes, v icj ds up to 26-5 
toms o( fl ’bt 11 daily.

The HO.S.Af' loncep 
|ile. .S)ienl acid pas.s 
hiimile Ilf vertii al silir 
II IS lie.iied to ik'd'' C. [
,s.ige di iw n the I u’ ic's. or 
(lecoinpi.i'e.s iijiil water.
The 9b'“r acid that emerges at the 
bottom goes to a cmdei 
.storage vessel. Tbermfl efficiency of 
about 85% is achievec 
be,it e\c hangers.

Norhfig is l.aying th

11.-, rt..--uhs in 
by-products 

! hatch pro- 
.Ttrdler Op(-f-
energv con- 

IV 20,' 197S. 
cid recovered 
- used for .11 id

. jjroud of the 
ent acid re- 

d primarily to 
cid emerging 
e.ss, it fulfills 
ivered nitric 
to the nitric 
ions. Dilute 

d to 96%r acid, 
t cvcled to the

OS.AC solves 
ntal problem 
ndling. It re-

ti

is fairly sim- 
s through a 
tubes where 

uring its pas- 
:anic material 
s stripped off. 
lerges at the 
and then to a 
efficiency of 
by means of

i groundwork 
en-ure conlinued growth and via- 

a preliminaryliilit v of hi? div'i-i.in Jn 
.ogrecri'pnt just cuiKhid 
Swt-ch n's Icdciing pf 
lomp.inv. Nohf! Ki im 
mimliei of chiiim.il 
lli.it A-t r;i w ill n^e for 
i t V III hcall fi-( arc fir 
.•im -I ill-; n s imiipri-e 
hill VV r. h .1 ^;dv
fii 'ini'- out

.Another mow i^ it 
.'5y iioi oil Chi tim ,il- 
I omii.itiv i-, (it vt !i,pii 
., m o, 1 o i: u 11 n -, 11; ■ fill 
11.1! i-(iv i ,il ,dy -' -

^l I;III r ,i( qii -it 1' 'ii.-
1 .11 (b N'orlloig wiiiih; ii
.iiiol her I ' .S corr.p.my
.1 --I .Ifi h I- 1 l•.■m;' Mi.i.ie
( iOfli,;,iie>. I'urt u ij,.it 
m-se \ i-nl 11 r e cd , la,
I - I I it ' I ill V

m- r •.

ed with Astra, 
armaceutical 
will fuovide a 
nlermedmie- 
iiaking a v ari 
xincl.s Local 
111 important 
potential, he

takeover of 
rhi.'- Swedish 

quaternary 
n-e in f)ha-e

■ il'O .'iH- ill the 
^e Ui take ovt-r 
and hints ih.it 
or prospective 
ion in a Jafia 

mat eri ihze 
□



OHIO LIQUID DISPOSAL, I DC.

Customer Sample Report

_C i \

,llSCHARGFD TO:

Sample Identification:

TESTS results

T/AI£R

TOTAL ALKALINITY ORLAC

T. HARD COND. SP6R

0 S 6 (hexane) 0 & 6 (chloroform)

TEST RESULTS

FLASHCARBON

SULFUR VISCOSITY

OTHER TESTS:



OHIO LIOIIID DISPOSAL, INC. ■

Customer Sample Report

Date Run;

Customer:
Discharged to:Sampi f Code :

Sample Identification: ^

tests results

water

TOTAL ALKALINITY OrAa^DItT^ 3^ 1 ^ LX

Phenol__ 

■'OTAC FeCgg, 3 /T^Fe

T. HARD. COND SP6R

0 S 6/(hexane).^ 0 S G (chloroform)

test results

.carbon flash
SULFUR .viscosity

OTHER TESTS:

REKiARKS; pgf

analyst : -T



OHIO LIQUID DISPOSAL, INC.

Customer Sample Report

Date Run:Sampi f f/

Customer: (L

Discharged to:

Sample Identification:

TESTS RESULTS
water

TOTAL ALKALINITY OR fclPlT^^'^U^ ^ H 

DS (T^ T. 3, O pz.
pH;

Phenol
+++

COND.
0 S G (chloroform)

TEST RESULTS

CARBON FLASH
SULFUR VISCOSITY

OTHER TESTS:

ANALYST:



OHIO LIQUID DISPOSAL, I DC. 

Customer Sample Report

Sm-]ple f! - H03 Date Run:
. S / 7 7

Oustomer : /(il\/l iLTh/ft k "A Wl7

SampiF Code:

Date Recv'd: 

Discharged to:

%

Sample Identification: nu'rLlL/i.D (H.g
y'Vj r

tests results 

water____
pH.
ss

.TOTAL ALKALINITY OR Ki'll^ hx/C.

TS ASH
COD

T. HARD ________

_BOD.
_Cl_

Ca

Fe +++
Phenol__

OTAL Fe

cond, spg^L^I

Q N G (hexane) 0 & G (CHLOROFORr'i).

test RESULTS
____ OJJ

___

SULFUR.

•' C r wr

.CARBON FLASH

.VI SCOS I TY

01 HER TESTS: f^OiUjTt/?(A(V{. OK aKil ; feiA .

RE iPF PS; -gp|U/U3'tf; [>4 An Oii (if) DaIVt Mhwpil

AN'AL YST



OHIO LIQUID DISPOSAL, INC.

Customer Sample Report

Customer: A

Discharged to: fSample Code: /sij

Sample Identification:

tests results
V'VATFR_____

X^T^ ALKALINITY ORC^CIDII^

Phenol..COD,
OTAL he

T. HARD_______

0 S G (hexane)
___COND.__________

0 S G (chloroform)
test results

FLASH.CARBON
SULFUR VISCOSITY

OTHER TESTS;_1

ANALYSE:



OHIO LIQUID DISPOSAL, INC.

Customer Sample Report

SAf 1 pulJI__M ^ g ^ V hiDate ^un:

Sampi F Code: ^Discharged to:
Sample Identification:

TESTS RESUNS

WATER

otal alkalinity or ACIDITY_^

PP'^ Fe

T. HARD COND.|P6R^.' /
G J(chloroform)0 S 0(hexa[ie) ______

3 OS^O Hc4ai E/TR AC metes

TEST RESULTS

CARBON

VISCOSITY

OTHER TESTS:

R[L7\LKS: Cicr.
jVk^cL) Ls:dTcT ,'n Cc hr her b'qc L , b^-vTE q Oar L p rnbreg re-



r Rt C’JEST FOR DfCISION. .
; -.CPC: ED TRE^1.‘.’lN^/D)SPCSAL f ACIL ITY ^ c _ __ ____________ __

^^'1;/- Junt: A -______ VVMI COl.'iPAf.'Y; 7/

D *
'. IG nAl C'f-. /■.A'-'.E '_An

AST E TPOru [ F.H[ E' 

-

rROPCSFD TF.Ar^'SFER Facility (if an'Y)

DATE- 4/kIV J

Nli]PRELll/.IR'ARY FIN’DiNGS.

THE ABC^ profile SHEET (OR WRIT! EN' DESCRlPTlOl.'J HAS BEEN' REVIEWED I /
CO'.'PIFTE AA'D CON'TAIN’S SVFF ICIEN'TL Y CEFTAIA' V.'ASTE DESCRIPTION TO ENABLE ITS'^^RC/? 
CATION', SATE HAN'OLinG. AN'O S'JESEOUENT DET£FHINAT iCN'S Of CONfORJ.'ITY OF I.'ON-CONT'^ 

□ ia-CC;.':P1.LTE of '•-'SUFf ICIEN'T FOF THE PE aSCN'5 aOTED On THE .rFOEILE SHEET (CF 'WRITTEND

A SPECIAL WASTE AI.'ALYSIS REPORT □ HAS NOT BEEN PREPARED I HAVE DETERK

□ ADDITION'AL analyses OR IN'F C'FN'.AT ION ARE NEEDED, AS NOTED ON THE FEPO.FT FORM
□ ^^t.‘.PLE DOES NOT CON'fOF.’.' TO PROFILE SHEET DESCRIPTION, AS NOTED ON' FORM. 
EP-^NALYSIS is SUFFICIENT. AND SAH.PlE CONFORMS TO PROFILE SHEET DESCRIPTION.

□ AN ANALYSIS IS NOT NECESSARY ACCORDING TO COMPANY POLICY 
(IDENTIFY POLICY EXCEPTION )

ON THE BASIS OF THE PROFILE SHEE’T AND ANALYSIS REPORT (IF REOUIRED), I FIND (CHECK O;

D 00

F

THE VEASTE IS PECULATED AS 'HAZARDOUS tn-PY USEPA (HAZARDOUS WASTE NO 
the state in THE T REAT i.'.E N'T/DISPOSAL FACILITY IS LOCATED.

THE waste is not REGULATED AS HAZARDOUS. BUT SHOULD BE SO TREATED FOF PUFPDSES C 
POLICY. EEC-'USE

b"EEK

I V'u I • ' .. /v

Ot)°i

R CCASSIFI- 
A'lTY

IN ED.

l.'.AIIv SOX) 

__] AN’D'OR 

COMPANY

□
□

THE \'.'aSTE iS NOT REGULATED BY THE DISPOSAL FACILITY STATE AS lEON-H AI AROOUS SPECIA 
THE P.'ASTE is not regulated AS HAZARDOUS OR NON-HAZARDOUS SPECIAL WASTE.

D.'SPOSAL^ECISION. BASED UPON' N'.V E\'A1 UATION OF THE WASTE AND THE FACILITY I

v.^STE

CONCLUDE

J THE SPECIAL WASTE IS TECr^viCALLY AQCEFTABLE FOR T REaTI.'ENT/DISPOSAL AT THE PROR'C
cL ^ ^EEGir/'TING r i-k, V 'T .. USING THE FOl LO.'.'IN'G

additional CONDITION'S- UROxUc A A -A ^ c

□ FACILITY IS ALREADY FULLY PERMITTED (OR AUTHORIZED) TO RECEIVE THE WASTE ,
□ NECESSARY FERN'.IT APPLICATIONS HAVE BEEN' FILED ALLOWDAYS TO OBTAIN
□ FACILITY IS NOT NOW PERMITTED OF.'GINATOfi SHOULD PROVIDE I/E WITH IN'SiFUCT 

NECESSARY APPLICAT ION'S AND ALLOWDAYS TO OBTAIN PERMIT.

THE SPECIAL w aste is TECHNICALLY UNACCEPTABLE AT THE PPCP05ED FACILITY BECAUSE

COt/PLETED BY facility E-T? C HN'i C ALT/G R □ REGION

DATE NAME- _ LM-h’ 

SIGNATURE _

I
Y ~i e [4-

/ Yi r^'-^

EC FACILITY 
l/ETHOD:S)

RMIT 
IONS TO file

EN‘GINEER

DISPOS.AL-DECISION’ .APPROVAL OR REJECTION BY FACILITY GENERAL f/ANAGER.

12 I W'ILL ACCEPT THE SPECIAL W'AST E DESCRIBED IN THE PROFILE SHEET. ON THE ABOVE CCN'OIT l(t)NS

□ I WILL ACCEPT THE waste BUT ONLY ON T HE F OLLOWING ADDIT IONAL COnDIT iONS __________

//
□ 1 '/.'ILL NOT accept THE \'.'ASTC UN’D:.F ANY CONDITION'

DATE ' ____ is_____ PtY-J______________ SIGNATURE- . c
TR-'-NSFER STATIC,S' DECISION’. ! HAVE REVIEWED THE PROFILE SHEET AND ANA.LYTICAL Ji 

Lj the ST E - E P ■ CE '. E C AT T E A - CN'E TRANSFER f A CIL IT Y B E G IN'N' 1NC- __________ ___

n T-E /. alTE >'A- -.OT BE ‘wcE'.r C /r CAUSE ______

r."T

eport



I
_______ l__J>
WASTE PSQ^nLE Sr

GENERATOR’S WASTE MATERIAL PROFILE Sf^

' c_A S__j

EET CODE

GC^<’E.-.AL DlnECl iCA’S In oider for os to delfeirr.lne v.-hetner we can lawfully, safely and eriv-iionn-.f nta!!)’ Iran 
or drsposfr ofypj' waste siifccm, we musf ask cer.am info ;iT] alien about your waste All of the Ir.fo; rr-.af ion we s 
tor Our puiposes arid yours Be complete in your ansv.eis if your lesporise is ' none,’' so iriC'Cale Ansv.e'S rvust be m ink'or

'iii/jpon./s/^.-w^tifc^t 
ek IS nti^sary.

ty pewritten Informietion you provide v/ill be mainlairied in strictest confidence Please rr.ake a copy of tfiis form 
reluming the oncinal lo ihe location ir.dicated below.

THIS FOP.>/ AND ArW SUPPLEI/EN'TAL IK'F ORb',A7 JON' SHOULD EE RETURNED TO 
Ohio Licuid Disposal, Inc.

or your lecoids.

3956 St. Rt. 412

Vi r-L- -Ohi-O—_43 4-D4_
Attn: Jon Laliberte

1. GENERATOR NA.ME: ____ BofCTTS T^aVcwav , Inc.

2. GENERATING FACILITY NAD.E/ADDRESS/USEPA FACILITY I D NUI/BER (IF ANY)
5025 EXranston Avenue

. MID 000 26 £93

3. CC;.:PAry’Y CONTACTS
GENERAL John Lee

ks 1 ct poon , !•' i r^b i c an p /t 3

TITLE Buxcrjc:si_nq Asent p_0r^ip 616 -785-2541

TECHNICAL Jim CojsinO
TITLE

TITLE

TITLE

Lab -flanaoer

i waste nli/E- DJB Speant Acid Ti’ash____  c./c f

PHONE

PHONE

PHONE

616 -788-2341

5, PROCESS GENEcaTI.NG waste.
3,3' Dichlorobanzidine

6. V'/AS I E CH.R.-iPC ! ERISTICSt

A. FHASESMAT ERS: BILAYEREDD MULTILAYERED □ NONED

B. PHYSICAL STATE AT 70°F: SOLID □ SENfESOLID □ LlOUID £

POWDER □ OTHER-

C. SOLIDS rOTAL (%)■

D. SPECIFIC WEIGHT (AS k PER UNIT)-

TOTAL DISSOLVED (ppm or %): _..

10.8 ODands cer Gallon

E. pH ^ (SriDw 1 he f c 'M ir,c PS lar.oe of M)
31 s;AS H..SO, 25 H,PO, -

HC1 0 - 1.0 w NaOH t '
— /C

HF - iN’H.OH
~ ^/c

HNO, - Ca(OH). ~
OT HER — — Fr

— — M

flash po:nt-
G 

- H

I

J.

,K

VAPOR PRESSURE (m m.m of He at 25'-C) 

ETU PER E________________________________

CHAP act E= 1ST IC COLOR A.. omr

KPf 0GENAT-D7___________VeS___

A..P.-A PPC ATION AS pCi/| ____

(CLOSED CUP TEST ONLY)

ASH CONTENT

Distinctive odor

SUL-CN'ATEDP ___

c T c 1:



, O:' 'S O jr 1 J_or _______ _ - _<J
c-<7.s 2_ AI

0 _ O.Si

/ 1O''

oe.Te m
(ATTACH ADDITIONAL PAGES IF r.’ECCSSARY)

DOFS THIS ^^'ASTE CONTAIN EK'DRIN, LirJDAWE. WETHOXYCHLOR, TOXAPHENE, 2.i-D. 2.<,57PSfLV
OTHER C'-'CArnC CCX'POUNDS LIST ED BY, USEPA AT 40 CFB 261.247 

HEAVY l/ETALS [V.'IT.R fpm RANGES):

TOTAL TOTAL LEACHABLE

EX. O.R ANY 
IF SO. PLEASE N'CiTE ABOVE

TOTAL TOTAL LEAC

Ao. 

As . 

Ba . 
Cd_ 

Or _ 
Cu_

Hg.

Ni __ 

Pb __ 

Se _ 

Zn _

Olher (ATTACH ADDITIONAL PAGES)

(IF YOU HAVE DETEPf/iNED TOTAL LEACHABLES USING USEPA’S ' EP TOXICITY TEST PROCEDURE’- - AT 
40 CFR. FART 261. APPENDIX II — SO INDICATE BY lAARKING ’'EP” AFTER THE RESULT SHOWN ABOVE)

C. INORGAN.C COMPONENTS (WITH % RANGES):

“A

•A

St 

Si 

%

TOTAL CYANIDE —
f REE CT ANIDE

SULFIDE AS: _
BISULFITE AS'

SULFITE WS: _

OTHER

S'ulfuric -Acid 25

Rydrophloric A-cid 

ter 59.5

/,*>
r' T- :

'o:

H A BL E

NTS’

(ATTACH ADDITIONAL PAGES IF NECESSARY)

D. DOES TH'S WASTE STREAM CONTAIN BIOLOGIC MATERIALS, PATHOGENS. OR ETIOLOGICAL AGE 
  IF SO. ATTACH ADDITIONAL PAGES DESCRIBING SUCH MATERIALS.

E. IS THE VLASTE a PESTICIDE OR PRODUCED BY A PESTI.CIDE MANUFACTURING PROCESS’ _____
IF SO, INDICATE whether IT CONTAINS:

□ OPGANOPHOSPHATES — CONTAINING SULFUR □ YES □ NO

□ CARBAMATES

□ CHLORINATED HYDROCARBONS 

HAZARDOUS COM,PONENTS AND CHARACTERISTICS

A HAZARDC'JS PROPERTIES (INSERT NUfXBER CODES PER INSTRUCTIONS ON LAST PAGE)

(1) TOXiCiTY RATING: ir'’HALATION 2 DERMAL ORAL __1_

F//jmrr.a!:nJ/r)'

(2) HAZARD IDENTIFICATION SYSTEM.

LIST ANT OTHER ACUTE OR CHRONIC HAZARDS ASSOCIATED WITH OR ALLEGED TO BE ASSOCIa|t ED WITH 
HUf.'AN CON'TACT with OR EXPOSURE TO THE WASTE'_________________________________________ _

i__v.

____  V.



-.'-,AVS C : - ^ 'O'J
( 5 f ^ i'^ S ', I 2 ' D"i A D 17^' f Cn ' "i A c A A I 
aC'.'iAc Of ':hF fOi LO'.viroG

(1) CC-.A£CT SH.FPIN'G DESCmIPTIOM- _

(?) HAZ^AD CL ASS(ES)-___________________

(3) K'A7 l-'AL I D. NO (S) __________________

L.QOS (•'A ; L A -.IS 1 P.AA'Lf v-'A! 1 '
: J£ .'.'.ATLOl AlS" LIST AND CHA a aCO ERIST iCS )

Sulfuric Acid Sc»3.nt
_CorTLCsj. y_e„

u:v^-1832

B. DOES THIS waste CONTAIN ANY -HAZARDOUS SUBSTANCE- AS DEFINED EY REGULAiiOl

If SO. r- E aSE

ifUj_

S OF THE U S
ENVIRCM.'ENTAL protection agency pursuant TO SECTION 2n OF THE CLEAN WATER ACT’
(SEE ^0 CFR 117 FOR -HAZARDOUS SUESTAfv'CES" AND CATEGORIES) IF SO, PLEASE ADVISE OF THE 
FOLLC.'.LNG;

(1) THE NAMES OF EACH HAZARDOUS SU5STAL7CE PRESENT IN 1 HE V,'AS1E. THE HAZaJrD CATEGORY

(X. A 5. C OR D) AND THE APPROXIMATE CONCENTRATION OF THE SU2STANCE EY I’.'EIGH 
Toluene ___

C.

(ATTACH ADDITIONAL PAGES IF NECESSARY)

IS THIS waste A -HAZARDOUS V.IASTE" AS DEFINED BY REGULATIOl.'S OF THE US. El 
PROTECTION agency PURSUANT TO SECTION 3001 OF THE RESOURCE COr^'SERX'ATlCN 
ACT? ves (SEE AO CFR, PART 261 FOR WHAT IS A -HAZARDOUS WASTE -) IF SO, STATE

Corrosive - D002(1) ^H£ USEPA HAZARDOUS V.'ASTE NUMEER(S).

(2) DO YOU CLAIM, TO BE A SMALL OUAN'TITY GENERATOR’ (SEE

■t). IS THIS waste a -HAZARDOUS WASTE" AS DEFINED BY THE ENVIRONMENTAL REGULATOR 
YOUR STATE’ yes IF SO, STATE WHY IT IS SO DEFINED AND ANY SIATE HAZARDoJiS

NUMBE.RS ASSIGNED Chlore.Tu,ne5 - Class - 05-6

IN THE waste

A'lRONMEN'TAL 
ND RECOVERY

AO CFR 251.5 )

Y AGENCY IN 
WASTE CODE

IS THE INFORMATION PROVIDED IN SECTIONS 6 9 BASED UPON LABO.RATORY ANALYSIS 
vesMATERIAL’ IF SO, PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS'

HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? IjQ IF SO, PLEASE AT

THE RESULTS.

OUANT ITY/SHiPPi NG RE OUIR EM ENTS:

ANTICIPATED VOLUME IS' . I>l<.2f000_________

GALLONS TONS □ CUBIC YARDS □

PER. day □ WEEK □ MONTH □

TRANSPORTATION EOUIrMENT REOUIRED

DF THE V.'ASTE
Jbne 1979

DRUMS □ 

YEAR 0
Ste T-i 1 pg Rtp^^l

OTHER □ _______

ONE TIME □
'T''T-Tir'V

;E.'SC-EDJlING RECUiREMEr^TS

ach a copy of

>ERA7 OR’S
'HORIZED SIGNATORY !-V

title V. DAP

f N'TIALITY AG'REE!.'3 NT
:: ,u.;e'aLcri lo' : - Gert;?/.oPs i ele&se oI IEe above iaior.. aric a a\ o',ne,' r jpp o-.e a' c?ia p .• c 
'b 'i.aIc': .''■aV'or, as corPog.A'.ia! propeRy and will no' dlsciose sucb. ir,!o'~,a‘.ior, lo o'.heis c^cep'. as is ,'eao 
:h ciicpms'.ances only alter firs' giving noiice lo 'Re Generaior.

E\'

:£C f - ■ w ic vt-al
lec b)' lav,, and m

N'a

1 i;,t



SAILS U L ’’ .J ^
R\T) A 23''28

profile EHEE7 CODE ifoO

^ 0 /y A

RECERTIFICATION OF
GENERATOR’S WASTE MATERIAL PROFILE SHEET

THIS FORM AN'D ANY SUPPLEMENTAL INFORMATION SHOULD BE RETURNED TO

Cha-.ical L’&ste MciTit Inc

I'J

Micvest Area Sales Office

<^300 W 123rd Street
Alsip, 111 60658 Attn; Mr Ken Johnson

GENERATOR NAME Bofors Nobel Inc.
2 GENERATING FACILITY NAME/ADDRESS' Bofors Nobel Inc./5025 Evanston A 

Muskegon, Michigan, 49443
venue,

COMPANY CONTACTS-
John W. LeeGENERAL

Ralph J. tfolthuis

Director of 
TITLE Purchasing PHONE (616

TECHNICAL Robert Quintilliano 
Dennis Romankowski

VP Environmental k 
TITLE r- I I f. r r. PHONE same

Tju V L .H1 I UTTS
TiTi FProd iicT i on Mgr.PHnNF _sajD£

) 788-2341

4. Vv'ASTE NAME:
DCB Spent Acid Wash

Ti-i-i pEnvironmental same

5. PROCESS GENERATING WASTE- 3,3 Dichlorobenzidene

Fhe undersigr'ed does hereby represent to Chemical Waste Management of 111 nois, Inc

{'nserT name cl C'.sposal company) THAT:

1. The waste oenerically described above was the subject o1 a complete description in the "C^enerator's 
t'.'asie f.'atenal Frotile Sheet" with the cooe c'esignahon shown in the upper left corner.

2 That the referenced Prc'iie Sheet had ceen executed by Robert A. Schlak 
(insert ramie of euthonied sicnafory) on ' /or (i serf Cafe)

3

4

The waste description contained in the referenced Profile Sheet remains true and coriect in a I respects.

The Ge-^r-aior has not, since the cate of Ihe referenced Profile Sheet hecomie aware of s 
nce'm 0' eni.'iicn.'-nenta' ^aza'cs associated vvith the Waste Matenals ether than those aheaa 
the re'e’enced Profile Sheet

-IV human 
y noted in

11/9/S2
GENERATOR'S AUTHORIZED SIGNATORY 

John W. Lee
NAME.

J
0.-

SIGNATURE

title Director of Purchases/Tra

£ rc = '.' LLL\ DE . L.C 
C-E'.' LA, V.AS'E t.'A',wa: 
- E’'w,age"E\" !hc e;

E V A‘,E f C- ~i-E
-.2 wore--:

ff 1C

L5E



F-^CrC^'-r}

ro; IF ST FOR DECISION. 

■-li'l-'EF.'j/DiSF^OSAL F AC1LI1 V
. 6lu ^ O-O 0 , d. V--C

■ \ V I
PROPOSED ■;E-A^’SFLR FACILITV (IF ANY)

CA GIN’AIOR r.AF'.F 

v.'.'.'.i coi/.rAN'v-

____ Li\_ EC O (,
V. AS' E FROf ILF S.‘-L£T !• BER

date f (- f y ) Ljrfri
FRELIKMN'ARY FI.N’DINGS. ‘ M ’0-

TrlE AEOyG r.ACnEE SHEET (OR WRITTEN DESCRIPTION) HAS BEEN REVIEWED. I FIND IT IS'

B'^CO'.'.PLETE Ai.’D CCNTAlfFS S U WICIF l-'TLY CERTAIN WASTE DESCRIPTION TO EfTABLE ITS FROPE 
CATION, SAFE RAN'D.Cv’G, A'v'O SUSSEOUENT DET ERE'.E'.'ATiOK’S Of CC,'.'? ORMIT V 0.= f>'ON-CONF C R

□ in'COV.PlETE 0- lA'SUFFlClEN'T FOR THE Rf^ON’S NOTED ON THE FRONLE SREET (O- \’,-RITTEN DF 5

A SPECIAL WASTE ANALYSIS REPORT &-FTaS □ HAS NOT BEEN PREPARED I HAVE DETER!.',

□ additional analyses or IN'f o.ri.'.at ion are needed, as noted on the report form
□ DOES NOT CONfORi.'. T O PROFILE SHEET DE SCRIPT ION. AS NOT ED ON FORM, 
&''aNAEYSIE is sufficient, and SAI.'.PLE COUFOF^AJ.S TO PROFILE SHEET DESCRIPTION

□ AN FN'ALYSIS is not necessary according to CCI.'.PAN'Y policy

(IDENTIFY POLICY EXCEPTION.)

ON THE BASIS OF THE PROFILE SHEET AND ANALYSIS REPORT (IF REQUIRED), I FIN'D. (CHECK ON'E

waste is regulated as HAZARDO'JS USEPA (HAZARDO'JS WASTE NO X*..

[P-EY THE state in WHICH THE T R L AT K'.E N'T/DISPOSAL FACILITY IS LOCATED.
□ THE waS'E is NOT REGULATED AS HA.ZAROCUS. BUT SHOULD BE SO TREATED ,fGR PuR,i OEAS Of

POLICY. BECAUSE-_______________________________________________________________________

■

CL ASSIEI- 
ITY,

CRiPTiCN)

k'ED

l.'AIN BOX) 

) A'D' O H 

CO.Y'PANY

□□
THE '.vaSTE is not regulated BY THE DiS-OSAL FACILITY STATE AS N'ON HAZARDOUS SPECIAL V'.A 
THE waste is not REGULATED AS HAZARDOUS O.R ,nCN'-H/0;- RDOUS SPECIAL AaSTE.

STE

- DISPOSAL-DnCISlON. EASED UPON MY EVALUATION OF THE WASTE AND THE FACILITY, I CONCLUDE

□ THE S-^ECIAL ^^■ASTE IS TECHNICALLY A
C tA. V V" -BEG ’N'R ING 

» IAA.w..c:xx 4 dv 5 r W c

ICEPTaBL^ for TREaTHENT/DISPOSAL at THE PROPOSEC
A Q..~r USING the follov.'ing i-m 

‘'R—^— A c( e r-n> <-tW ^ I A I S p ey ^ a
1

aDDITION'AL CCND.'TIONS:

n

O-OACILITY IS ALREADY FULLY PERMITTED (OH AUTHORIZED) TO RECEIVE THE WASTE 
C necessary PERU.it applications have been filed, ALLO'K,'DAYS TO OBTAIN FERF 
C FACILITY IS NOT NOW PERMITTED G.RIGP.'ATGR SHOULD PROVIDE M.E WITH INSTRUCTIONS 

NECESSARY APPLICAT ION'S AND AL LOW DAYS TO OBTAIN PERMIT.

IHL S = ;.C,A'_ '.-.aSTE IS TECHNICALLY UNACCEPTABLE AT THE FRO,a>OSED FACILITY BECAUSE

date

u

a
S ! G Tn AT Gn

CCV.PlcTED by facility ^A-TbCH^'(CAL■^‘3R D RFGlC,\'^L E

r^Af.'E- tA X o e
E ^1“/'i'S O i /

DISPOSSL'-OECISION APPROVAL OR REJECTION BY FACILITY GENERAL MANAGER.

I v.'ILL ACCEPT THE SPECIAL WASTE DESCRIBED IN THE PROFILE SHEET, ON THE ABOVE CON'DITION'S 
□ I WILL ACCEPT THE WASTE, BUT ONLY ON THE FOLLOWING ADDITIONAL CONDITIONS'______________

nD '-UT ACCEPT THE WASTE Uf/OER ANY CON'DITIONsA

Al LCate- !___ iA___________________ sign a-^ure ^ ^

TPANSF.ER STAUC.S DECISION. 1 H.RY'E RE'.TEV.'ED THE r,= 0'ILE SHEET AND A.NALTOlCAL F.EPOF 
□ T-L - SW MA-' EL RECER'EOAT Tr^E ABOv - 'RaNSWR FAC’^ITL EEG'N’N'NG

G T-E-A. :7 P : C - I 0 BECAUSE

S'G a'l,'=e

c

f ACUITY 
THOD;S)

T-—

IT

TO FILE

GINEEP



- : I ■
. . S ;i L' L'

'v'.'AS'i E FHOFIIp

GENERATOR’S WASTE MATERIAL PROFILE SHEET

FT

po 1' L E FAL C I AE CT IOiv'S Ir o'dti !or us 1o deleimine v.helher we can lev.^lully. safely and envn onmen; ally ita nr 
c':ipc se of your v.ez\e sf/eam. v. e musl as E ced aln inlor rr.s'.iDn aboul your v.-este. All of Ihe infer rnal lon we seer. 

.' our purp'oses and yours. Be cornipiele in your answers, if your response rs ■'norie,” so rndicale Ans.vtrs mus 
ae.vriflen Ir.formalion you provide will be rnainlained in slnclest confidence Please mai'e a copy of Ih^s form for 

Purmng Ihe oriclne: ic fhe locaficn indica'ed below.

-'15 EO.Ph', AW'D AWY SUPPLEl.'.EWTAL IK'FORI.'.Al ION SHOULD BE RETURNED TO.

Ohyo Lierciid DisNUsal. I.nc. _______

store, treat 
IS r.ecersar-y. 

be in iriV. or 
our records.

pgsA St ^12
VirV,eiN’, Orjio 4 54 64

Att-n: Jen Lslibairte
rcwEPAiORNAWF- Bofors Inc.

generating EACiUTV NA.'.fE/ADDRESS/USEPA FACILITY I D. NUUBER (IF ANY): _ 

___  A02S TN;a='-ietCn Tvpnnp

E'ilD 000 260 89 3

’ id eX eg on, MI 4 94 4 3

CCI/.PANY CCsN'TACTS: 

GENERAL ,lr--n T.q/s

TECHNICAL oi~. CCdsino

TITLE T>nrr>-.nci 0(0 Acprnt PHONE 6 1 6~-78»-234 1

TITLE_________________ ______ PHONE

TITLE Lalt Ma-naoer

TITLE '

phone L^zZSJi

PHONE _____

D_:j J-jOtJher Lieu orwaste NAME: _____
PROCESS GENEP.Adip'G WASTE 3; 3' Dichloi'cba.nzidlne

waste CHARACTERISTICS:

A. PHASES/LAYE.RS- 5ILAYEFLD □ MULTILAYERED □ NONE □

B. PHYSICAL STATE AT 70°F; SOLID □ SEMI-SOLID □ LIQUID

POWDER □ OTHER 

C. SOLIDS: total JA)'TOTAL DISSOLVED (ppm, or <^A)-

D SPECIFIC ’.‘.’EIGHT ,AS ^ PER UNIT)' 9.96 TdOwncs i>ar cajlgp.

E. pH. (S.ncrv. i.-.e fcLov.ing as ranee of Ti)

OTHER:

H,SO, 1

N
i 25 Vc H.PO, -

HCI 1 _ 5 % fWOH Vr

HE % NH,OH Vt

HNO, % Ca(OH). ir'c

— SA

.°/i

ASH noiNT-

G VAPO.R PRESSJRE I'.r, m.Ti of Hg at 25‘'C). 

H • BTU PER T________________

VF {CLOSED CUP TEST ONLY)

ASH CONTENT

CHARAC7 ERISTIC CC; OR W Wr

H i L OG E .N a: E on _______Ye_s_

ALPHA .'-E"A'i;\ sc uCi.': ___

__________ Fc

DISTINCTIVE ODOR 

SULFOr.'ATED'? ____

:tcic

wo
yCDE

-2341



^ L., : 0'.;

' Pocr.lorV-j^-zjdi.Me

■ L I I L ■•■. ; ^ n)

0 -

(ATTACH ADD!TiO\'AL PAGES IF NECESSARY)

DCES TH)£ waste contain' EN’DRIN, LIN'DANE, E7 HOX YCHLOR, T OX AFH E NE . 2,4 - D. P/.5-TP SiL
OTHER ORGANIC COl.^POON'DS LISTED BY USE PA AT 40 CFR 261.247___

e. HEAVY A'.ETALS (WITH p^m RAN'GES)

TOTAL - TOTAL LEACHABLE TOTAL

____ IF SO. PLEASE

TOTAL LEA CHABLE

Ag. 

As . 

Ea .

Cd_

Cr _ 
Cu_

Hg.. 

Ni _ 
Pb_ 

Se _ 

2n .

OfEer (ATTACH ADDITICN'AL PAGES)

(IF YOU HAVE DETERMINED TOTAL LEACHA5LES USING USEPA’S "EP TOXICITY TEST PROCED 
40 CFR. PART 261, APPENDIX II — SO INDICATE 5Y tXA.RKING "EP" AFTER THE RESULT SHOW'

C, IN'ORGANIC CC:.'..-0;TLNTS [\'.'1TH L: RANGES)-

total CYALTIDE _______________   %

__________ _______%

__ _______ :::_____ %

— %

other

S'c-lf'Lvric -Acid 20

FREE cyanide

SULFIDE AS-

KvoroohjarTc Acid

BISULFITE AS- 

SULFITE AS:
(ATTACH ADDITION'AL PAGES IF ILtCESSARY)

D. DOES THIS WASTE STPEAU, CONTAIN BIOLOGIC MATERIALS, PAT HOGENS, OR ET lOLOGiCAL ACCENT 
  IF SO. ATTACH ADDITIONAL PAGES DESCRIBING SUCH MATERIALS

E. IS the WASTE A PESTICIDE OR PRODUCED BY A PESi ICIDE MANUFACTURING PROCESS^
IF SO. INDICATE W'l;ETHER IT CONTAINS;

D ORGANOPHOSPHATES — CONTAINING SULFUR □ YES D NO

□ CAP.BAM.ATES

□ CHLORINATED H;'''D.R0CA P3CNS 

HAZARDOUS COMPONENTS AND CHARACTERISTICS

A HA.2ARDOUS PROPERTIES (INSERT NUM,3Efi CODES PER INSTRUCTIONS ON LAST PAGE)

(1) TOXICITY RATING: I.N'HAI ATION ^ n~RMAI 3 ORAL

Fisrnrr.ctxhiy

)

FX.O-ANY 
JTE ABOVE

URE" - AT 
N ABOVE)

25

_ 5
c.
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BOFORS
NOBEL INC.

April 22, 1983

Mr. Chuck Riley 
Ohio Liquid Disposal 
3956 State Road 412 
Vickery, OH 43464

Dear Mr. Riley:

The purpose of this letter is to confinn our telephone conversatioi 
of this morning regarding the volatility of 3, 3' dichlorobenzidinf 
dihydrochloride (DCB).

To the best of our knowledge, DCB's vapor pressure is negligible or nil.
We have assumed that since DCB is a solid acid salt, it's vapor pressure 
is not a factor in its dispersion characteristics. Air quality pennit 
applications filed by us with the Michigan Department of Natural Resources 
have been based on this assumption and they have never attempted tq) refute 
this.
Enclosed is our Material Safety Data Sheet for DCB. If we can be (|if any 
further assistance do not hesitate to call myself, Jim Cousino, or 
Dennis Romankowski.

Sincerely,

Thomas J. Weeda
Director of Safety & Health

TJW:kh

Enc: MSDS for DCB

cc: NR, RJW, DR, JLC

5025 Eva'is'.o', Ave'ue / MuS'-egc- ga- 49ii3 / TeiepMo-te (616: 788-2341 / Telex 228455



BOFORS
NOBEL INC.

MATERIAL SARETY 

DATA SHEET

I.

Date: 4/3/82
By: TJW

DCB

IDENTIFICATION 

Chemical Name:

Trade Name:

Formula:

CAS Registry Number: 

Manufacturers:

3,3' - Diehlorobenzidine dihydrochlori<jle 

Dichiorobenzidine dihydrochloride

612-83-9

Bofors Nobel, Inc.
5025 Evanston Avenue 
Muskegon, Michigan 49443

Emergency Telephone Number; (616) 788-2341

PHYSICAL DATA 

Appearance:
Solubility:

Melting Point:

Boiling Point:

Percent Volatiles: 

Flashpoint:

Flammable Limits:

FIRE AND EXPLOSION DATA

White to greyish crystalline powder.

Sightly soluble in water, soluble in 
alcohol and dilute acids.

130 - 134°C

Decomposes

Nil

None, decomposes 

None, decomposes

Extinguishing Media: Water, water fog, CO^, dry chemical, fo im

Special Firefighting Procedures:

Firefighters should use self-contained breathing apparatus and wear 
protective clothing.

For Warranty Information see reverse side.

BOFORS NOBEL INC. • MUSKEGON, Ml 49443 • 5025 Evanston Ave. • Telephone 616-788-2341 • Te lex 228-455



BOFORS
NOBEL INC.

MATERIAL SAEETY 

DATA SHEET

IV.

Date: 4/3/82
By: TJW

DCB

FIRE AND EXPLOSION DATA (continued) 

Decomposition Products:

HEALTH HAZARD DATA 

Threshold Limit Value;

Acute Oral Toxicity: 

Mutagenicity Data:

CO, CO^, chloride fumes

None established, however DCB dihydroch 
is classified as an Industrial Substanc 
Suspected of Carcinogenic Potential for 
by the ACGIH and as a Cancer Suspect Ag 
by OSHA (29CFR1910.1007, in Federal Reg 
23072, May 28, 1975).

LDgQ = 3820 mg/kg (rat)

Microsomal Mutagenicity Assay run with 
Salmonella typhimurium showed mutagenic 
activity at dosage rate of 50 mg/plate.

oride

Man
nt
ster

DCB handling and usage is strictly regulated by both the Federal and 
State occupational safety and health regulatory agencies. See 29CFR 
1910.1007 for the federal regulations. If your state is covered by an 
OSHA state plan, the regulatory requirements may be different. Follow 
all applicable safety, health, and environmental-regulations when 
handling, using, or disposing of this material.

nous

Warning Properties:

FIRST AID

Eye Contact:

Skin Contact:

The skin may experience a stinging sensetion 
when in contact with DCB dihydrochloride 
This is due to the acidic nature of the 
material.

Flush thoroughly with water for at leas 
minutes. Hold eyelids apart if necessar 
obtain complete flushing. Then obtain 
attention.

15
y to 

rredical

Wash affected area thoroughly with soap and 
water. Obtain medical attention if irriltation 

persists.

For Warranty Information see reverse side.

BOFORS NOBEL INC. • MUSKEGON, MI49443 • 5025 Evanston Ave. • Telephone 616-788-2341 • Te ex 228-455



E- BOFORS
NOBEL INC.

MATERIAL SAEETY 

DATA SHEET

V.

Date: 4/3/82
By: TJW

DCB

HEALTH HAZARD DATA (continued) 

FIRST AID 

Inhalation:

Ingestion:

Remove exposed person to fresh air, obtain 
medical attention.

Obtain medical attention.

REACTIVITY DATA 

Stability:

Hazardous Polymerization: 

Conditions to Avoid:

SPILL OR LEAK PROCEDURES

Stable

Will not occur.

Exposing material to heat may cause de
composition to toxic chloride fumes.

While wearing a clean, impervious suit, gloves, boots and continuous 
air supply hood; shovel powder into metal or plastic container. (Dry 
sweeping or dry mopping is prohibited!) Decontaminate with 3% Sodium 
Hypochlorite solution until all white powder turns brownish. Wash 
remaining powder or ground with 3% sodium hypochlorite until all residue] 
turns brownish.

Alternate Decontamination Solutions: 

a) . 3% potassium permanganate

b)

c)

An aqeous solution of 5% tetrapotassium pyrophosphate and 10% 
sodium ethyl hexyl sulfate.

Aqeous solutions of 1% oxalic acid followed by 1% sodium nitrite.

For Warranty Information see reverse side.
BOFORS NOBEL INC. • MUSKEGON, Ml 49443 • 5025 Evanston Ave. • Telephone 616-788-2341 • Telex 228-455



BOFORS
NOBEL INC.

MATERIAL SAB 

DATA SHEET
ETY

Date: 4/3/82
By: TJW

DCB

VII. SPECIAL PROTECTION INF0RrV\TI0N 

Ventilation:

Eye Protection:

Skin Protection: 

Respiratory Protection:

Personal Hygiene:

d.
sure
al
nated

Any area whereDCB'HCl is stored, hand! 
or used must be under negative air pre 
relative to surrounding areas. Any lo 
exhaust ventilation must direct contam 
air away from the worker. General and 
local ventilation should be adequate 
keep employee exposure to a minimum.
Safety glasses, chemical goggles, and/d 
face shield.

Impervious full body protection (acid 
air suit), impervious gloves and boots

Use either a NIOSH approved dust respirjator 
or a NIOSH approved continuous air sup lied 
hood. Air hoods must be worn during a 
decontamination operations or other operations 
that could result in contact with DCB-H|C1.

Any area where DCB is handled or stored 
closed systems must be posted as a regu 
area. All employees leaving the area m 
wash their hands, arm, face and neck, 
area where DCB is discharged from a do 
system or charged from an open to a do 
system must be maintained as an isolatetl 
area. Each employee working in the iso 
area must take a shower after his last txit 
of the day. See 29CFR1910.1007 for details.

in
lated
List
!\ny
;ed
;ed

ated

For Warranty Information see reverse side.

BOFORS NOBEL INC. • MUSKEGON, Ml 49443 • 5025 Evanston Ave. • Telephone 616-788-2341 • Te ex 228-455



ATTACHMENT N

HYDE PARK RAINWATER FUKOFF



May 23, 1979

Congressman Ronald M. Mottl 
Congress of the United States 
House of Representatives 
Washington, D.C. 20515

Dear Congressman Mottl:

This is in response to your letter of April 19, incuir 
ing into certain of the particulars involved in the trans
portation and disposal, by Ohio Liquid Disposal, Inc., of 
water-base wastes from the inactive Hyde Park landfill in 
Niagara Falls, New York. Our responses are numbered to 
conform to your questions.

1. OLD has accepted a certain aqueous waste stream from 
Hooker's Jlyde Park landfill, consisting primarily of preci 
pitation runoff from the covered landfill surface, (the 
material is more than 99% water) . The runoff water did coitie 
into contact with the landfill leachate, thereby picking 
up some of the contaminants in the leachate. However, OLD 
was responsible only for the contaminated runoff water, 
found in the upper horizon of the lagoon, and not for the 
heavier leachate material found in lower lagoon levels.

(a) From January, 1977 to March 19, 1979, OLD 
received 4.36 million gallons of contaminated 
runoff water from the Hyde Park site.

(b) Every truck arriving at our facility is 
sampled to determine whether or not the contents 
conform to the contracted-for material. In 
addition, specific detailed analyses have been 
performed on a case-by-case, as-needed basis.
When OLD was alerted to the allegations that the 
Hyde Park landfill itself contains certain pesti
cides and precursors in pesticide formulation, 
we contracted with two independent laboratories 
to conduct analyses of the Hyde Park waste for 
materials alleged to have been disposed. WTiile 
OLD has, thus, obtained many analyses of the 
chemical composition, we have not, however, 
conducted any toxicity tests on the waste stream.



I i.

Congressman Ronald M. Mottl 
Page 2

May 23, 1979

(c) As noted in (b), we have not conducted toxicity 
studies on the waste stream, or on specific chemical| 
components of the stream. However, our analyses of 
incoming waste show, typically, phenol concentration^ 
in the range of 900-1300 parts per million. We are 
also attaching a sheet summarizing analytical results 
for the special chemical parameters, as provided 
us by independent laboratories. We should advise 
that Ohio EPA has also conducted analyses for many o: 
these same materials; as we understand it, no detect
able concentrations of the materials were found.

2. The vast majority of the runoff wastewater, (in excesjs 
of 90%), was transported by OLD from the Hyde Park site.

(a) Matlack, Inc. is the only transporter, other 
than OLD itself, who hauled contaminated runoff watej 
from the Hyde Park site to OLD. Matlack operated 
out of its terminal in Niagara Falls.

(b) The route used to transport the material was: 
Interstate 90, from Niagara Falls, through New York 
and Pennsylvania into Ohio; then, the Ohio Turnpike 
(1-80) west to Fremont (Exit 6) .

(c) Only vehicles meeting USDOT specifications, for 
the transport of hazardous materials, are used. In 
addition, before moving the waste, vehicle drivers 
inspect the tanker to assure that all hatches are 
properly bolted down and sealed and that loading 
valves are tightly closed and safety capped. There 
has never been a spill of Hooker waste in transit to 
old's facility.

You are correct that OLD is not now receiving the 
■ontaminated runoff water from the Hyde Park site. Effect
ive midnight, March 19, 1979, OLD suspended further trans
portation and disposal of that waste stream.



Congressman Ronald M. Mottl 
Page 3

May 23, 1979

(a) Our determination to stop receipt of the runof:: 
water arose out of our concern over the continuing 
allegations/revelations with respect to past industrial 
practices in the Niagara Falls area, in conjunction 
with a failure on the part of the information media 
to be able to explain to the public toxicological 
concepts, such as the difference between a toxic' 
substance and a toxic concentration of a substance 
As a consequence of both, OLD found it necessary, 
both to satisfy its own internal safety and environ 
mental requirements and to satisfy public concerns 
to analyze the waste stream for each new chemical 
which was alleged to be present in the waste.
Frankly, each news story coming out of Niagara Fall 
seemed to announce a new "suspected" chemical.
Although our own analyses, as we have already said 
showed either no presence or merely minute concentra
tions of these chemicals, the perturbations caused 
our operations by each new story finally became too 
much. It has taken OLD fifteen years of ethical 
operations to secure a high level of confidence witji 
both our community and the Ohio EPA. Our desire to 
maintain that degree of confidence convinced us, evfen 
though analytical data showed no danger to the public 
health, that further receipts of the Hooker waste 
were unwarranted.

(b) The Ohio EPA is aware of our cessation of recejipt 
of the runoff water. Ohio EPA is also aware of the 
nature of that waste stream, having taken its own 
samples and conducted its own analyses last summer.

4. No new Hooker wastes were substituted for the runof 
water. However, as Hooker intended, as we understand it 
incinerate the runoff water and leachate combination, certain 
wastes which were being incinerated were then brought to 
the OLD deepwell facility. These materials - basically 
car washings - did not really constitute a "new" materia 
as OLD had received tank car washings whenever the incinje 
tor was down. We will be pleased to provide you with in 
tion on the general chemical composition and volumes of 
tank car washings in the event you should desire it, eve|n 
though the material was not new or a substitute for the 
landfill runoff water.

to

tank

ra-
orma-

these



Congressman Ronald M. Mottl 
Page 4

May 23, 1979

I hope we have answered your inquiries to your satis 
faction. However, should you desire additional informatipn 
relative to the concerns of your constituents or to the 
concerns of the Oversight and Investigations Subcommittee!
I will be oleased to assist vou.

Sincerely,

Donald Eckardt
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345 THIRD STREET. BOX 728, NIAGARA FALLS, NEW YORK 14302, PHONE (716) 278-7000

April 4, 1979
Honorable Ronald M. Mottl 
Congress of the United States 
House of Representatives 
Washington, D. C. 20515

Dear Mr. Mottl:

This is in response to your letter of March 28, 1979 to Mr. Bruce 
Davis, our Executive Vice President. I have taken the liberty of 
responding to that letter since the questions which you have raised 
generally fall within my area of responsibility. The answers to your 
questions are as follows:

1. Essentially all of the liquid wastes from our Niagara Falls facil 
are incinerated in our own on-site residue disposal system. In 
1977 we started to use Ohio Liquid Disposal, located in Freemont, 
Ohio, for the disposal of aqueous wastes and certain by-product 
acids which were i.n excess of our own disposal capacity. We have 
averaged 1 to 2 truckloads per day of these types of materials 
and continue to move such a volume today. Our solid wastes are 
landfilled in the vicinity of Niagara Falls by New York State 
approved disposal facilities.

The composition of the aqueous waste is water which contains tract 
amounts of organic materials and certain metal salts. The acid 
wastes are sulfuric and muriatic acids. More detailed analytical 
information is available if desired. This same information is 
also on file at Ohio Liquid Disposal.

3. In handling our waste materials, Ohio Liquid Disposal uses 
physical-chemical treatment equipment and deep well injection. 
They are permitted to operate these facilities under license from 
the Ohio EPA.

4. Detailed information regarding the soil composition and geological 
formulations at Ohio Liquid Disposal facilities are obtainable 
from Ohio Liquid Disposal and/or the Ohio EPA.

5. These wastes are transported in trucks supplied by Ohio Liquid 
Disposal or, infrequently, other licensed chemical haulers who 
are well aware of the need for special precautions during shipping

I trust that the above information will prove to be of assistance. 
Please do not hesitate to contact us if you should require any further 
information which you feel we might have and which would allow you to 
better understand your areas of concern.

Very truly yours ,

F. D. N’eruda ..
Vice President
Special Envi ronrr,ental Programs

H. ■■■;iler 
R. Raymond
3. Fanna

ty
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RECEIVED
I't. Bruce Davis
Exeuctive Vice President, Hooker Chernical Co.
Box 728
Niagra Falls, New York 14302 

Dear Mr. Davis:

Pi you ray taow, the House Ccrrrr.erce Bobccrrmittee on Oversight and 
Investigations, on which I serve, is presently holding hearings on 
the probleas associated with inactive and abandoned hazardous waste 
sites.

The Hooker Cnenical Cav.pany has been a topic of much discussion -- as 
its operations related to love Canal and tlie Hyde Park Landfill. Con
sequently, it is my understanding that representatives of yo.ir coupany 
may be asked to testify in the near fut'ure.

In prior hearings, various vatnesses, from neighboring industi'ies, 
unions, and New York State offices, have said tliey believe Hooker is 
disposing its vaste in Ohio. Ptealizing tiiat I am from Ohio, I am 
confident you can appreciate iry^ concerns.

Therefore, in conj'onction with these hearings, I aks that ycu please 
supply ire vhth ansv.ers to the follovring questions:

1) l-^uere is tl.e exact location of g-o-jr present disposal sites? To 
vtiat extsTit are \ou depositing yo'ur daily v.aste material in Ohio?

2) Knai: is the chcvucal ccmposition of this "haziirdcus" \ asta?

3) In voat manner are these wastes being handled? Vmam mehnod of 
disposal are using — are landfills or deep walls to be the 
mode of disnosal?

4) Have any studies been conducted on the soil ccnposition of 
environs or on the geologic formations of the area?

ahese

5) Hcta' are these wastes being transported to Oliio. Chat tgaes of 
precautions are b>eing taken to ensure there is no accidental 
spillage en route?

AD
129
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-■■■'-r. Bruce Be vis 
B^ch 2B, 1979

page 2.

Mr. Davis, yo'or consideration of ray request v,ould be greatly appreciated. 
It is my undei-starding the Subcarrmittee be continuing its hear rigs

bo 
.uril.

on this issue in early April. Thei'efore, I hope to have your ans.-ra;' 
these questions at the very soonest possible — the first v.eek in A

Sin

RCflALD M./WOTTL 
Member of Congress

R'h5/g-^d
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il hooHer
345 THIRD STREET. BOX 728. NIAGARA FALLS. NEW YORK 14302, PHONE (716) 278-7000

January 24, 1979

Mr. Peter VJilliamson
Vice President
Ohio Liquid Disposal, Inc.
504 Liberty Street 
Fremont, Ohio 43420

Dear Mr. Williamson:

As you may be aware, Hooker is presently engaged in 
remedial v;ork designed to upgrade the closed-out Hyde Par 
Boulevard landfill site J.ocated in the Town of Niagara, N 
York. The v;ork is being conducted in accordance with plar 
submitted to the New York State Department of ■ EnvironiTient 
Conservation. A drainage basin located adjacent to the 1 
fill site known as Bloody Fun is also under study for any 
remedial work that may be necessary.

In connection with the above activities, Hooker obtai 
a spot sample of leachate from the landfill lagoon and a i 
ther sample from the sediment in the drainage basin. The 
samples were analyzed by an outside lab and the presence c 
tetrachlorodibenzo-p-dioxin (TCDD) was detected at very Ic 
levels as follows: 1.5 ppb (lagoon leachate) and 7.5 ppb
(drainage basin sediment). These analytical results have 
been provided to various governmental agencies for informa 
tional purposes. .As the attached report from our outside 
indicates, we do not have conclusive evidence that the co: 
pound detected is actually 2,3,7,8 TCDD and not other iso: 
of tetrachlorodiben20-p-dioxin.

We have also analyzed samples from residential wells 
located North of the landifll site. On January 23, 1979 c 
outside lab verbally reported that TCDD was not detected 
any of the wells.

While Hooker continues to study the significance of the
above data. Hooker is not av;are of any evidence to date tli 
the TCDD levels detected in the samples analyzed present 
stantial risk to human health.

Very yours

T. P.(,- Johnston, Manager 
Operations Support

T?I:rm 
•A 11 a c h m e n t
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CAR u rj a u r/j

Tnc Cjrbo.-und^-n Cor.;par.> ■ P O Box 105-: ■ N’iajara Falls, r.Vw Ycr\ : ^ iZ2

Dece.-'ixar 29, 1978

9

©

I.

I •

Mr. Bemie Carxeno
Super in tender! t,Erjvlronp'e.ntal Control 
Hooker Chemical end Plastics Corp.
47th and Buffalo Avenue 
Niacara Falls, Ks.-t York 14 302

Subjeet: Analytical Results - Carborunc'rri Project OX

Efear Mr. Carreno: ,
\

The follo\ving are the results of the first t/O sarples anal\ 
for TCDD;

SajTple

(1) Leachate =50278044

(2) Seuinent iJ5027S045

TCDO Found

1.5 ppb

7.5 ppb

Although a rass spectrum very close to that of 2,3,7,2-TCDD 
obtained from the extract of the sodi.ment sarple, ve still 
have conclusive evidence that the conpound is actually 2,3,7 
TCDD, ar.d TKDt other isorers.

If you have any questions, please feel' free to contact eithe.: 
self or Dr. Antl>ony V'ong.

Sim

Si h
Robert E. !'eierer 
Project Coordinator

cc; A. ling 
OX File

RET': pv
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JRACG GLGMGN TS INC
460 S0UT>4 NORTHWEST HIGHWAY -PARK RIDGE. ILLINOIS • C0068 • 312 / 69S2070

February 8, 1979

Q)y

O

LABORATORY REPORT ^5016

Mr. Don Price
Chemical l.'aste Management
900 Jorie Blvd.
Oakbrook, Illinois 60521 Sample received 

February 2, 1979

[TEI-9208] Pond Waste Water NW-338
1-27-79 Hooker, New York

Dieldrin, ug/ml (ppm) < 0.008
-■

Endrin < 0.008

Hexachl orocyclopentadiene < 0.008

Tetrachi orodibenzo-p-dioxin < 1.0

2,4,5 - Trichlorophenoxyacetic acid < 0.008
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JRACG GLGMeNTS INC

460 sour NORTHWEST HIGHWAY-PARK RIDGE, ILLINOIS-60068 • 312 / 696-2070

January 29, 1979 LABORATORY REPORT ?4994

Mr. Don Price
Chemical Waste Management
P.O. Box 214
Calumet City, Illinois 60409 Sample received 

January 19, 1979

©

[TEI-9188] MW-338 Pond Leachate

Method of analysis:

A) Isolation/extraction procedures :

1) Chlorinated phenoxy acid herbicides
2) Base-neutral extractables

B) Quantitation using selected ion monitoring gas 
chromatography - mass spectrometry.

Results:

Di el dr in 

Endrin
Hexachlorocyclopentadiene
Tetrachlorodibenzo-p-dioxin
2,4,5 - Trichlorophenoxyacetic acid

< 0.005 ug/ml (ppm)
< 0.005
< 0.005 "
<1.0

0.52

/ P ,
SA'/PLES RETAINED Th-rtY DAYS - LONGER UPON REQUEST
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JRACG GLGMGNTS INC
460 SOUTf^ NORTHWEST HIGHWAY - PARK RIDGE, ILLINOIS ■ 60068 -312 / 696-2070

February 28, 1979

Mr. Don Price
Chemical Waste Management
900 Jorie Blvd.
Oakbrook, Illinois 60521

LABORATORY REPORT ^^5073

Samples received 
Feb. 20-21, 1979

[TEI-9262] Thief Sample ^338 - 2/7/79

[TEI-9266] Thief Sample hW-338 Pond Leachate Water 2-17-79-

Both samples vjere analyzed simultaneously:

Dieldrin 

Endrin

Hexachl orocycl opentadiene 

Tetrachlorodibenzo-p-dioxi n 

2,4,5 - Trichlorophenoxyacetic Acid

[TEI-9262]

< O.Olug/ml

< 0.01 "

< 0.01 " 

^1.0 "

< 0.01 "

TEI-9266]

< 0.01 ug/ml

< 0.01 

< 0.01 

<1.0 

< 0.01

Z'/

7
'"-X

SAV,PlE5 RE LA r.ED T-.RTY D A YS - LONG E R L?0 . R EC',, E ri



TRACE GLGMGNTS INC
460 SOUTH NORTHWEST HIGHWAY • PARK RIDGE, ILLINOIS • 60068 -312 / 696-2070

LABORATORY REPORT
March 13, 1979

Mr. Don Price
Chemical Waste Management
900 Jorie Blvd.
Oak Brook, Illinois 60521

Sample received 
March 7, 1979

[TEI-9326] Industrial Waste Water - Pond #338
Niagara Falls - Hooker, New York 3/3/79

Dieldrin, ug/ml

Endrin, ug/ml
Hexachlorocyclopentadiene , ug/rr,l 

Tetrachlorodibenzo-p-cioxin , ug/ml 

2,4,5-Trichlorophenoxyacetic acid.



I- ^,^^.ijRACG GLGMGNTS INC
460 SOU^ NORTHWEST HIGHWAY • PARK RIDGE. ILLINOIS ■ 600G8 • 312 / 696-2070

/ •

March 27, 1979 LABORATORY REPORT
= 5168

Mr. Don Price
Chemical V.'aste Management
900 Jorie Blvd.
Oak Brook, Illinois 60521

Sample received 
March 16, 1979

[TEI-9378] Haste Water NH-338 3/8/79

Endrin, ug/ml 

Dieldrin, ug/ml

Hexachlbrocycl opentadiene, ug/ml

Tetrachlorodibenzodioxin, ug/ml
2,4,5 - trichlorophenoxylacetic acid, ug/ml

< 0.01 

< 0.01 

0.18 

< 0.01 

< 0.01

' m,-?LES RETAINED T- RT" DAYS - LDNGER UPQN RECLEST
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JRACG GLGMGNTS INC
460 south northwest HIGHWAY • PARK RIDGE. ILLINOIS • 60068 • 312 / 696 2070

March 30, 1979 LABORATORY REPORT ^5191

Mr. Don Price
Chemical Waste Management
900 Jorie BlvcJ.
Oak Brook, Illinois 60521 Samples received 

March 20, 1979

[TEI-9392.01] South Basin - Hyde Park 

[TEI-9392.02] West Basin - Hyde Park

[TEI-9392.03] Hooker, New York - Pond Hyde Park

9392.01 * 9392.02 * 9392.03
uq/ml uq/ml uq/ml

Endrin < 0.01 < 0.01 < 0.01
Di el dr in <0.01 < 0.01 < 0.01
Hexachlorocycl opentadiene < 0.01 0.002 < 0.01
Tetrachlorodibenzodioxin < 1.0 < 1.0 < 1 .0
Trichlorophenoxyacetic acid < 0.5 < 0.5 < 0.5

*Sample indicates the possible presence of Aldrin and 2,4-D.

7:
S-VP.-ES=£^^|-.EOT'MRTv Ci-S LONGER UPON PEQuEST
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JRACe eLGMGNTS INC.
<J60 SOyT^ NORTHWEST HIGHWAY »PARK RIDGE. ILLINOIS • 60068 • 312 / 696-2070

.March 30, 1379

Hr. Don Price
Cbesical kaste rlanaqsaent
300 Jorie 31vd.
Oak Brooks Illinois 60521

LABORATORY REPORT

Sa3?ples received 
March 20, 1373

[TEl-9392,013 South Basin - Hyde Park " ;
[TEI-9S92.02] Vest Basin - Hyde Park 

[TEl-9392.03] Hooker, fiew York - Pond Hyde Park

Erwiri .”i 

Oieldrin
hexachlorocyclopencad1 ene 

Tetrachlorodiben^odioxin 

Tricnlorophenoxyacetic acid

§392.01 * 
uq/nl

< 0.01 

< 0.01 

< 0.01 

< 1.0 

< 0.5

9392.02 * 
uq/ml

< 0.01 

< 0.01 

0.C02 

< 1.0 

< 0.5

9332.03
uq/al

< 0.01 

< 0.01 

< 0.01 

< 1.0 

< 0.5

*Saaple indicates the possible presence of Aldrin and 2,4-D.

SI ZGO.OG

iNP./rMr'cr



:^5^1tracg glgmgnts inc. ,
460 SOUTH northwest HIGHWAY - PARK RIDGE, , L LI NOIS • 60068 • 312 / 696-2070

^ \ 1 - 
^ 0 V i

^ rref^^

'rS^'

April 9, 1979 LABORATORY REPORT

Page 1 of 2 gages
^5232

Mr., Don Price
Chemical Haste ilanagement
900 Jorie Blvd.
Oak Brook, Illinois 60521

Samples received 
March 21, 1979

[TEI-9405.01 ] Ohio Liquid Disposal - Pond 4 - iJorth End
[TEI-9405.02] Ohio Liquid Disposal - Pond 4 - South End
[TEI-9405.03] Ohio Liquid Disposal - Pond 4 - Middle
[TEI-9405.04] Ohio Liquid Disposal - Pond Leachate

(from Hooker - liiagara Falls, he'.; Yoi'k)

The three pond samples v;ere very different from any otlier previously sub
mitted. Hhile previous samples were aqueous, these v;ere organic. Running 
an infrared spectrum of the 9405.03 sample shocked it to be largely alkane 
hydrocarbon with a small amount of water present. In order to better 
determine the nature of the hydrocarbons present, a Kovats Indices character! 
ization was done using a 3T OV-1 column progt'a-nmed from 60 hk 280° C at 
10°/niin by GC-FID. This indicated the hydrocarbons to be centered around 
Cl 6 with the major components occuring from Ci2 - Cig [boiling ranae:
215 - 330° C (420 - 625°F)].

These results showed that the samples could not be extracted with organic 
solvent in the usual manner as the sample itself is organic, and also 
siioi/ed chat the boiling range v.'as too high to si:rply concentrate the sample 
without losing the co-nponents of interest. It was also noted that the 
samples were too viscous to directly inject. The outcome was to dilute 
the samples to a less viscous state in a 23 isopropanol: 9S;, heptane solvent 
and run the mass spectrum analysis on this solution for the pesticides.
The herbicide (2,4,5-T) on the other hand could be extracted from the 
hydrocarbon in the following manner; Dilute a portion of sample with 
methylene chloride to reduce viscosity and extract 3 times with allcaline 
solution. This converts the acid fierbicides to tiieir carboxylic salts 
allowing them to solubilize in the aqueous portion without pulling in much 
of the hydrocarbon. This solution could then be treated in the usual 
manner for chlorophenoxy acids in waste water.

The 9405.04 sample was aqueous and could be run in the usual manner follow
ing ERA procedures for pesticides and herbicides. The pesticide extraction 
of this sample was run for a complete gas chromatographic-mass spectrometricl 
analysis and showed components as hydrocarbons, chloroaniline, chloropropio-| 
phenone, 2-nitroxylene and many possibly silylated species.

PETA'NED Tr-i'RTV CA -S - _0\GEP f-EQuEST



f^' 'Si^^1TRAC€ GLGiVlciNJTS (NC.
460 SOUT^ NORTHWEST HIGHWAY - PARK RIDGE, ILLINOIS • G0068 -112 / 696 2Q70

April 9, 1979 LABORATORY REPORT

Page 2 of 2 pages

^5232

Mr. Don Price
CheTiical Waste Management
900 Jorie Blvd.
Oak Brook, Illinois 60521

Samples received 
March 21, 1979

Sample composition (approximate)
Aqueous {%)

-1

Mydrocarbcn (S')

9405.01 SO 20

9405.02 15 85

9405.03 20 80

9405.04 + 99 -

Results (in ug/ml)
Dieldrin Endrin C-56 TCDD 2,4,5-T

9405.01 (aqueous) < 0.01 < 0.01 < 0.01 < 1.0 - - -

9405.01 (organic) <10 <10 <10 ^50 -10

9^05.02 <10 <10 <10 <50 <10
9^05.03 <10 <10 <10 <50 <10

9P05.04 < 0.01 < 0.01 < 0.01 <1.0 < 0.01

________________

c .1»'p / PC P3 p T A , . 1 ^ M ^ TV T A VC _ i c c i priK lw p . p ct



/l..a
^#4tRAC£ GL€MGNTS INC

r.CRTHVVEST HIGHWAY •PARK RIDGE, IL LI MOIS • 60068 • 312 / 696-2070

November 14, 1978 LABORATORY REPORT ^4840 

Page 2 of 2 page report

iTahendra Sandesara 
Chemical Waste Management 
P.O. Box 214
Calumet City, Illinois 60409 Sample received 

Nov. 7, 1978

©

[TEI-9014]

Even with this technique, the sample was extremely complex. There is a very
large amount of low to moderate boiling material. To assure accuracy the
following steps were taken:

1) Two columns were used - 25m SE-30 WCOT column and a
18m OV-17 WCOT column.

2) Standards dieldrin and endrin were run to verify retention time. Resul 
are noted in the above table.

3) Multiple ions of each compound were monitored and isotope ratios 
checked. In the case of C-5,6 - 5 ions were monitored. This required 
multiple injections.

4) Aldrin was added to the sam.ple to check procedural recovery. This 
allowed limits of detection to be calculated.

With all these checks, none of the four pesticide residues were detected.
Enclosed is one of the chromatograms to illustrate the complexity of this
analysis.

-/
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JRAC6 GLGMeNTS INC

460 SOUTH NORTHWEST HIGHWAY -PARK RIDGE, ILLINOIS - SC068 • 312 / 696-2070

9

f

e

Noveiwber 14, 1978 LABORATORY REPORT ^"^840 

Page 1 of 2 page report

Mahendra Sandesara 
Chemical Waste Management 
P.O. Box 214
Calumet City, Illinois 60409

P.O. ^63278

Sample received 
Nov. 7, 1978

'die
V. f
.n f — 1L/ ^ Ij 'J

1

i!

T\/
1 C

VASTE WA^iAGEiiE:,

[TEI-9014] Waste Material N.W. #795 

Results

The sample was analyzed for four pesticide residues. None of the four were 
detected.

Compound Level of detection

Dieldrin < 0.005 mg/1
Endri n < 0.005 mg/1
TCDD < 0.1 mg/1
C-5,6 < 0.1 mg/1

Procedure

The infrared spectrum was first checked and revealed the san.ple was in the 
majority water. Checking, the pH was 1. The sample was neutralized with 
10 ml KOH per 100 ml of sample. A heavy precipitate resulted which 
amounted to 10.5g per 300 ml {3.5% by weight); this precipitate was reddish- 
brown in color. The supernatant was extracted as for EPA priority pollutant 
pesticides. This involves extracting 3 tines with 60 ml 1 5t' methylene 
chloride - 85% hexane, concentrating the combined organic tractions to 
about 20 ml, drying by passing through a Na2 SO4 Column and finally 
concentrating to less than 1 ml. Analysis v/as performed on the HP 5992 GC- 
MS by monitoring some of the most prominant ions. This allows increased 
sensitivity with greater selectivity.

Compound Prominant ions EPA Retention Time Observed

C-5,6 

Dieldrin 

Endrin 

TCDD

237,239,235,95 

79,108,263 

81 , 82, 263 

320, 322

12.4 min 

24.8
27.4

24.3 mil 

26.8

■^avPlES - ET- -.ED Th'RTY CA rS - LC-.GCR UFO . ; J :: SF



Ohio Liquid Disposal, Inc.
504 Liberty Street, P. O. Box 628, Fremont, Ohio 43420 Phone 419/3 32-2688

April 27, 1979

The Honorable Ronald M. Mottl 
1232 Longworth House Office Building 
Washington, D. C. 20515

Dear Mr. Congressman:

We have received your inquiry of 19 April, 1979 to D. L. 
Eckhardt concerning our role in the transportation, treat
ment and disposal of certain v?aste materials from Hooker 
Chemical and Plastics Corporation in Niagara Falls, N. Y. I 
have taken the liberty, on behalf of Mr. Eckhardt, of answer
ing Questions Nos. 1, 2 and 4; it is my understanding that 
Question 3 will be addressed by our corporate office in Oak 
Brook, Illinois.

To put the correct light on the answers below, let me 
begin with a little background concerning our business. Ever 
material that reaches our plant is in some way "hazardous"— 
that is the nature of our business. As such, these materials 
are all "potentially injurious to public health", to use youi 
words, by virtue of their chemical characteristics such as 
corrosivity, toxicity or reactivity, or because they pose 
environmental hazards to fresh water waterways. It is our 
business and, indeed, our duty to transport, treat, detoxify 
and dispose of these materials in the safest possible manner, 
a practice we have pursued since the treatment plant was begL 
in 1964.

The Hooker waste materials in question were found to be 
compatible with our treatment and disposal regimens, determinjed 
by sample before we agreed to accept these wastes, and have 
continued to be so to the present. Each truck load as receivled 
is analyzed for certain basic parameters to ensure the constancy 
of the waste stream. Hooker on its behalf has endeavored also 
to maintain as little variation as possible in the wastes know
ing full well of our policy to refuse to accept waste loads that 
do not meet the specifications agreed on at the institution 
service. We are convinced that Hooker materials received ove



The Honorable Ronald Mottl 
page 2
April 27, 1979

the past two years have been handled and disposed of in the 
most environmentally-sound fashion possible with an absolute 
minimum of risk to the citizens of Ohio.

Question (1): We have accepted from Hooker the wastes
you mentioned, namely the landfill runoff/leachate mix 
(our code NW-338) and three essentially similar acidic 

wastes consisting primarily of sulfuric acid { our codes 
NW-335, 336, 337)

Total
(a) Waste Number Service Period Volume

(gallons)

NW-335-6-7

NW-338

Oct. 1976-Present

January 1977-March 1979

509,900

4.36 mi

se-

(b) Every truck reaching our plant is sampled to determih 
whether or not the contents is the expected material. In 
addition, specific detailed analyses are performed on a c^ 
by-case, as-needed basis. In the case of the acids, thei 
sulfuric acid strength ranges from 77-95% with water, iron 
salts, chlorine, hydrochloric acid and sulfur monochlorid^ 
as contaminants. Toxicity testing for such a corrosive 
mixture is obviously redundant. The leachate is an aqueo^ji 
stream containing inorganic salts and traces of organics 
that vary in concentration with the season. The toxicity 
level of the stream as a whole has never been tested.
Typical analytical ranges are listed below:

pH 4.0-6.0 
Total solids:
Ash
Sulfate 
Chloride
Specific gravity

(c) In the case of the acid streams, up to 95% of the prbducts 
are toxic; in the leachate, we estimate a maximum concentration 
of toxic components of 0.15% (1,500 ppm). Our estimates 
total chlorinated hydrocarbons is less than 0.001% «10 ppjn)

Question (2):(a)To my knowledge, the only transporter other 
than Ohio Liquid Disposal who brings Hooker wastes to our 
plant is Matlack, Inc.

Phenol 900-1 300 pm
20.000- 25,000
18.000- 22,000

ppm
ppm

C.O.D.
Hexane

5000-8 000 ppm

800- 1,000 
500- 1,500

ppm
ppm

extractables 
Total Organic

200-3 00 ppm

1.01-1.03 Carbon 2300-2 600 ppm

lion



The Honorable Ronald Mottl 
page 3
April 21, 1979

(b) Both companies use the same route, namely Interstate 
90 from Niagara Falls through New York and Pennsylvania 
into Ohio, then the Ohio Turnpike (1-80) west to FremontI 
(Exit 6).

(c) Only properly coded vehicles under DOT regulations 
are allowed to transport these materials. The driver 
makes a final inspection of his vehicle before leaving 
Hooker's premises to assure that all hatches are proper
ly bolted down and sealed and that loading valves are 
tightly closed and safety capped.

Question (4): No new wastes were specifically added to
replace the Hooker leachate. As indicated above, the 
leachate stream was one of a group of aqueous wastes that 
we from time to time have transported,treated or disposed 
of for Hooker. The current volume of all such wastes 
ranges on the average from 25,000-40,000 gallons per monthl

I hope this information has been of use to you. If you hai 
any further questions concerning us or our operation, please 
contact us or the Northwest District office of the Ohio EPA in' 
Bowling Green.

Sincerely yours.

Peter Williamson
Regional Technical Director

PW:mk
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Don Eckhardt, President 
Ohio liquid Disposal, Inc.
504 Liberty Street 
Fremont, CXiio 43420

Dear Mr. Eckhardt:

As you may knew, the Interstate and Foreign Ctmmerce Svbccrmittee on 
Oversight and Investigations has been holding a series of hearings on 
hazardous waste disposal. Bruce Davis and various other officials 
representing Hooker Chemical and Plastics Corporation have testified 
on Hooker's own waste disposal activities in Niagara Palls and other 
locales across the country.

Ohio Liquid Disposal (OIO) was cited as one disposal service Hooker 
has employed to handle its waste material. Since some of this waste 
is potentially injurious to public health, I was iirmediately alarmed 
by this revelation.

Therefore, I vould like to take this opportunity to pose several ques
tions to you vhich were left unanswered during these past hearings, 
would be most appreciative if your replies are as ccnplete and detailejl 
as possible.

1) I was informed that OLD has been the recipient of Hooker's aqueous 
wastes and certain by-product acids for approximately two years J 
This materiil is leachate, frem the Hyde Park lagoon, which contain^ 
phenol and other chlorinated hydrocarbens known to be toxic.

a) What is the total volume of this waste you have handled?

b) Have you ever taken a sampling of this material, yourself, to 
determine the chemical cemposition of this waste being dunped 
and its level of toxicity?

uc) Could you tell me the quantities of these toxic si±)stances?



Mr. Don Eckhardt

page 2.

I xmderstand these wastes have been transported in trucks supplied
by Ohio Liquid Disposal and other licensed chemical haulers

b) What is the route used to transport these materials?

c) What sort of precautions are taken to prevent accidental pillage

has discontinued its handling of this naterial. 

a) What was the rationale behind this change of mind?

b) Is Olio EPA aware of the change?

Mr. Davis further mentioned that Hodker is now sending to OID 
another substance of a different nature for disposal. If so, what

and in whatposition of this new waste iraterial

Thank you for your help in this matter. Your prcnpt response would 
be greatly appreciated.

Sinceo

Mariber of Congress
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April 27, 1979

The Honorable Ronald M. Mottl 
1232 Longworth House Office Building 
Washington, D. C. 20515

Dear Mr. Congressmant
We have received your inquiry of 19 April, 1979 to D, 

Eckhardt concerning our role in the transportation, treat 
ment and disposal of certain waste xaaterials from Booker 
Chemical and Plastics Corporation in Niagara Falls, N. Y. 
have taken the liberty, on behalf of Mr. Eckhardt, of ans 
ing Questions Nos. 1, 2 and 4; it is my understanding tha^ 
Question 3 will be addressed by our corporate office in 0 
Brook, Illinois.

To put the correct light on the answers below, let me 
begin with a little background concerning our business. Svery 
material that reaches our plant is in some way "hazardous*— 
that is the nature of our business. As such, these materials 
are all "potentially injurious to pxablic health", to use your 
words, by virtue of their chemical characteristics such a; corrosivity, toxicity or reactivity, or because they pose 
environmental hazards to fresh water waterways. It is our 
business and, indeed, our duty to transport, treat, detoxify 
and dispose of these materials in the safest possible manier, 
a practice we have pursued since the treatment plant was pegun 
In 1964.

The Hooker waste materials in question were found to be 
compatible with our treatment and disposal regimens, dete rmined 
by sample before we agreed to accept these wastes, and have 
continued to be so to the present. Each truck load as received 
is analyzed for certain basic parameters to ensure the coistancy 
of the waste streeun. Hooker on its behalf has endeavored also 
to maintain as little variation as possible in the wastes know
ing full well of our policy to refuse to accept waste loais that 
do not meet the specifications agreed on at the institution of 
service. We are convinced that Hooker materials received over
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(b) Both companies use the same route, namely Interstate 
90 from Niagara Falls through New York and Pennsylvania 
into Ohio, there the Ohio Turnpike (1-80) vest to Fremont 
(Exit 6).

(c) Only properly coded vehicles under DOT regulations 
are allowed to transport these materials. The driver 
makes a final inspection of his vehicle before leaving 
Hooker's premises to assure that all hatches are proper-

1 ly bolted down and sealed and that loading valves are 
tightly closed and safety capped.

Question (4): No new wastes were specifically added to
replace the Hooker leachate. As indicated above, the 
leachate stream was one of a group of aqueous wastes that 
we from time to time have transported,treated or disposed 
of for Hooker. The current volume of all such wastes 
ranges on the average from 25,000-’40,000 gallons per montt

I hope this information has been of use to you. If you ha 
any further questions concerning us or our operation, please 
contact us or the Northwest District office of the Ohio EPA in 
Bowling Green.

Sincerely yours.

Peter Williamson 
Regional Technical Director

PW:mk
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the past two years have been handled and disposed of in the 
most environnentally-sound fashion possible with an absolute 
minimum of risk to the citizens of Ohio.

Question (1)t We have accepted yfsom Hooker the wastes 
you mentioned, namely the landfill runoff/leachate mix 
(our code NW-336) and three essentially similar acidic 
wastes consisting primarily of sulfuric acid ( our codes 
HW-335, 336, 337)

Total
(a) Waste Number Wervice Period Volume

(gallon^)

NW-335-6-7

lJW-338

Oct, 1976-Present 

January 1977-March 1979

509,9d0 

4.36 liillion

(b) Every truck reaching our plant is sampled to detemine 
whether or not the contents is the expected material, ^n 
addition, specific detailed analyses are performed on a case- 
by-case, as-needed basis. In the case of the acids, thctir 
sulfuric acid strength ranges from 77-95% with water, ii'on 
salts, chlorine, hydrochloric acid and sulfur monochlor: de 
as contaminants. Toxicity testing for such a corrosive 
mixture is obviously redundant. The leachate is an aquiious 
stream containing inorganic salts and traces of organicu 
that vary in concentration with the season. The toxicipy 
level of the streeun as a whole has never been tested.
Typical analytical ranges are listed below:

pH 4.0-6.0 
Total solids:
Ash
Sulfate 
Chloride 
Specific gravity

90 )
20.000- 25,000 ppm
18.000- 22,000 ppm 

800-11,000 ppm 
500- l,500pppm

1.01-1.03

Phenol 
C.O.D.
Hexane 
extractables 

Total Organic 
Carbon 230b

-1300 pm 
5000-8000 ppm

20 )

(c) In the case of the acid streams, up to 95% of the products 
are toxic; intthe leachate, we estimate a maximum conceitration 
of toxic components of 0.15% (1,500 ppm). Our estimates of 
total chlorinated hydrocarbons is less them 0.001% ( 10 ppm).

Question (2): To my knowledge, the only transporter other
than Ohio Liquid Disposal who brings Hooker wastes to ojur 
plant is Matlack, Inc.

1-300 ppm 

1-2600 ppm
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April 18, 1983

To: Mr. Gary Brown (CWMI)
From: John F. Clerici, PE

and J.B. Davis,
Re: Dike Stability Evaluation

Dear Sir:

Data obtained at the site by other consultants has recently 
been reviewed. Based on this review Golder Associates 
believe that a phased approach to the study for the dike 
stability is now more appropriate.

Therefore, we now recommend doing half of the April 13, 1983, 
proposed field program. Only if the data obtained warrents 
will additional field work be performed. Golder Associates 
will have an experienced engineer on the site to modify 
the progrcim as required.

GOLDER ASSOCIATES

Very truly yours.

hn F. Clerici, PE

JC/ja
4-18-83
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April 13, 1983

TO: G.R. Brown (CWMI)

FROM; John F. Clerici, P.E. and J.B. Davis

RE: Investigation of Dike Stability
Ohio Liquid Disposal Site

Dear Sirs:

Further to our recent discussions, the following is our proposed 
investigation program to evaluate the stability of the existing] 
lagoon dikes at the above site.

Field Investigation Program ' . '

A. Lagoons 11 and 12
Tu:>o 2-.

- Four detailed sampled borings through existing
dike fill and underlying lacusterine deposits to 
competent strata or rock. (Estimated total ft.
drilling and sampling) .

- Four (4) detailed sampled borings through ejxisting 
dike filL (Estimated total 80 ft. drilling and 
sampling).

- In all holes alternating split spoon samples (with 
standard penetration tests) and thin-walled tube 
samples will be obtained at not greater than 5 ft. 
intervals of depth with stress controlled in situ 
vane tests carried out between samples w^here 
applicable.

- Following completion of each hole, piezometers will 
be installed for groundwater level monitoring pur
poses. (See sketch attached)

B. Lagoons 5 and 7
O'ic. ^0

- Two-('2) detailed sampled borings through existing
dike fill and underlying lacusterine deposits to 
competent strata. (Estimated total -90' ft. of 
drilling and sampling) . 5'b
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Six (6) detailed sampled borings through existing 
dike fill. (Estimated total 72 ft. of drilling 
and sampling). .

Sampling procedures and piezometer installations as 
per Lagoons 11 and 12 and attached sketch.

Laboratory Testing Program

- Water content determinations (each sample); 
estimate 150 tests.

- Atterberg Limit determinations; estimate 20 tests.

- Undrained triaxial compression tests with pore 
pressure measurement (R test); estimate 3 sets.

Note: Full suite of classification tests (water
contents, limits, gradations, specific 
gravities) to be run on triaxial samples.

Analyses

Initially, circular or non-circular arc stability analyses for 
undrained conditions will be carried out on typical interior 
and exterior dike slopes using in situ vane data. Subsequently, 
effective stress stability analyses will be carried out, if 
required, on critical sections identified from the initial 
undrained analyses.

Logistics

It is propsed that field work and laboratory testing (excluding 
triaxial testing) be carried out by Bowser-Morner Testing 
Laboratories, Inc. Colder Associates will supervise the field 
work (and modify as appropriate) and carry out the engineering 
analyses of the dike stability.
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Timing

It is propsed to start the field work on April 18th and estimatie 
that the field work will require about three weeks to complete. 
It is anticipated that the results of the initial (Undrained) 
stability analyses will be available within about two weeks of 
completion of the field work.. The results of the effective 
stress analyses will follow soon after the results of the 
triaxial compression testing are available.

Please contact us if you have any questions.

COLDER ASSOCIATES

.B. Davis

JFC/JBD/dw
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Containment Study

The purpose of this study is to review the adequacy of t 

tank area containment dikes. Two storage tank areas are locat 

at the site. The larger area, located on the east side has 

primary, secondary and tertiary containment ability. The othe: 
area, located in the north central portion of the facility has 
only primary containment capability. Survey of these areas will 
be made to supplement aerial mapping of the facility. The 

storage volumes will then be evaluated with respect to federal 
regulations and the results with any remedial recommendations 

will be submitted to Chemical Waste Management in a letter report, 

The evaluation will consider methods to port water from the 

primary to secondary to tertiary containment areas as requirec.
In addition, recommendations will be made to store additional 
fluids if required. It is presently anticipated that a lettei 
report concerning the containment area adequacy can be prepared 

for Chemical Waste Management within a week to ten days of 
obtaining the survey data.

COLDER ASSOCIATES

John F. Clerici 
4-26-83
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Chemical Waste Management, 
3003 Butterfield Road 
Oak Brook, Illinois 60521 
312/654-8800

April 14, 1983

Mr. Basil G. Constantelos, Director 
Waste Management Division
United States Environmental Protection Agency 
230 S. Dearborn Street iTLlaj '
Chicago, Illinois 60604

Dear Mr. Constantelos:

Attached are two lists of customers to whom Chemical Waste Management h^£ 
supplied oil from its oil reclamation operations at the Ohio Liquid Di; 
facility, Vickery, Ohio, and its facility at Springfield, Ohio. These llists 
are thought to be complete and the volumes of oil have been derived from 
company records. The usage reported on the sheet is as reported to us hy 
the customers either through phone or personal contact or as derived from 
company records.

As we have stated before, the reclaimed product from O.L.D. has primarjily 
gone to industrial fuel utilization; approximately 98% of the total 6^5M 
gallons.

Again, we consider these list^^o be confidential in^our transmittal |:o you. 

Sincerely yours,

CHEMICAL WASTE MANAGEMENT, INC.
/

•/- :-c
George Vender Velde

cc: Mr. Robert H. Maynard
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CHEMICAL WASTE MANAGEMENT, 
VICKERY, OHIO 

OT^ SHIPPED OFF-SITE ^80 Through 3-

AL-CAT Petroleum 
11636 Champaign Street 
Warren, Michigan 48089 
313-827-8579 Bill Katzstein 
Use: Blended into fuel stock
Volume: 4-81 through 5-81, 70,449 ga

Allied Oil Co.
Cleveland, Ohio 
216-771-3400 Mike Swan
Use: Blended into fuel for open hearth s
Volume: 1-80 through 10-82, 1,512,948 gal

(h-l -
Beck Suppliers
1000 North Front Street
Fremont, Ohio 43420
419-332-5527 Harry Beck
Use: Blended for use as fuel
Volume: 6-82 through 7-82, 89,090 gallons

Bowling Green Street Department 
Bowling Green, Ohio 
419-352-0067 Dave Barber 
Use: Unknown (Barber is checking)
Volume: 6-81, 1,709 gallons

Can-Am 
Box 40
Breslau, Ontario NOB IMO 
519-648-2226 Murry Crispin 
Use: Solvents used as fuel for coke ovens 
Volume: 1-80 through 5-80, 1,421 gallons

Cantrell Oil 
626 North Fifth Street 
Fremont, Ohio 43420 
419-332-0901 Charles CantreT.1 
Use: Resold as fuel
Volume: 6-81 through 7-81, 13,794 gallons

/letbvChemical Waste Management, Inc. . ______
3106 Snyder-Domer Road
S^lngfield. Ohio 45002 . ,
513-969-8346 Rick Tighe OTM (A/S.
Use: Fuel for asphalt plants and drying kilns ^ ^ ^ \

(See attached customer list from CWM, Springfield, Ohio)
Volume: 5-81 through 10-82, 783,761 gallons

4/14/53
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Cresent Chemical
Main Street
Weston, Ohio 43569
419-669-2041 George Beatty
Use: Blended into product used as
Volume: 5-80, 3,803 gallons

Erie Blacktop 
P.O. Box 2351 
Sandusky, Ohio 44870 
419-588-2618 Dean Wycol 
Use: Fuel for asphalt mfg.
Volume: 1-80 through 10-82, 87,880

concrete form release oil

Fluid Engineering 
2500 New York Avenue 
Whiting, Indiana 43694 
219-932-9000 Jim Salmon
Use: Blended for use as fuel for open hearth steel furnaces and coke ovensj
Volume: 12-81 through 1-82 52,652 gallons

Henry Packing 
924 Fremont Pike 
Perrysburg, Ohio 43551 
419-874-4369 Ron Henry 
Use: Fuel for industrial boiler 
Volume: 7-80 through 1-83 49,939 gallons

J. E. Baker 
3964 County Road #41 
Millersville, Ohio 43448 
419-638-2511
Use: Fuel for drying kiln and coating for RR cars 
Volume: 1-81 through 1-83 68,217 gallons

Keenan Oil 
2350 Seymour Avenue 
Cincinnati, Ohio 45200 
513-631-2900 Tim Wolfe 
Use: Blended into fuel
Volume: 1-80 through 4-80, 36,007 gallons 

Kopper's
2401 Front Street 
Toledo, Ohio 43605 
Bill Thompson 
Use: Fuel for coke oven
Volume: 1-80 through 4-80, 393,214 gallons

4/14/83
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Matco
P.O. Box 29 
Maumee, Ohio A3557 
419-893-7645 Jim Menges 
Use; Fuel for asphalt plant 
Volume: 6-80 through 6-82,

Michigan Petroleum 
13650 Helen Street 
Detroit, Michigan 48089 
313-827-8579 John Picci 
Use: Cutting Oil
Volume: 1-81 through 3-81

102,189 gallons

103,280 gallons

Ohio Road Paving
204 Strub Road
Sandusky, Ohio 44870
419-626-4067 Bob Huff
Use: Used as fuel for asphalt plant
Volume: 1-80 through 8-80 128,990 gallons

Reserve Petroleum 
1386 Old Free Port Road 
Pittsburgh, PA 15238 
412-781-5200 Don Smith 
Use: Used as blend for fuel
Volume: 12-81 through 1-83, 1,638,254 gallons

Sandusky Speedway 
614 W. Perkins Avenue 
Sandusky, Ohio 44870 
419-625-4084 Dick Decker 
Use:
Volume: 5-80 985 gallons

United Asphalt —
3052 Route 20 
Ashtabula, Ohio 44044 
NO LISTING Dick Shelley 
Use: Fuel for asphalt plant
Volume:

Wiseman Oil
Fort Pitt Federal Bldg.,524 Penn Av. 
Pittsburgh, Pa. 15222 
412-262-9290
Use: Blended into fuel stock
Volume: 11-80 through 8-81, 1,368,087 gallons

* Based on combination of company records and telephbne calls 
representations are made to the complete accuracy of the inf

1 4 I & 3
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Tank Leasing
_ Tank was leased from CWM for oil storage only, 
in leased tank. ^

National Machine 
P.O. Box 747 
Tiffin, Ohio 44884 
419-447-5211 
Use:
Volume:

Only new product was stc

4/14/83
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Ohio Liquid Disposal, Inc.
Northern Ohio Treatment Fecility
3956 State Route 412. Vickery. Ohio 43464

Phon«

February 12, 1980

419/547-7791

Mr. John L. Peering
Division of Industrial Wastewater
Ohio EPA
361 E. Broad Street, Box 1049 
Columbus, Ohio 43216

Dear John,

In this letter I will summarize the infoimiation 
requested in your letter of January 22, 1980.

you

Attached you will find an updated "Figure 1" whijch 
locates the lagoons at our Vickery disposal site. On 
September 11, 1975, Ohio Liquid Disposal, Inc. was issued 
a permit to insta.ll a Lime Neutralization Pretreatmerjt 
Facility (Application #03-282). Pond 6W was a holdir 
basin for treated material from this facility which v 
to be disposed of at the Fremont City Sewer Works.

g
as
ince

this activity has been abandoned and the Treatment PJant 
Facility placed in another service. Pond 6W will be closed 
during the summer of 1980.

To further clarify the situation and function o;: the 
Pond identified as "7/8" on our 1971 survey map, ple«:se 
refer to the enclosed survey map, revised 1979. Dur:,ng 
the summer of 1972, the dike walls of Ponds 4, 5, 7 and 8 
were all raised two feet. These modifications did not in
clude the partition dike between Ponds 7 and 8 which was 
actually lowered. In seven years the dike has disin ligrated 
and lost all function as a barrier. Since that cons :ruc- 
tion, the area previously identified as Ponds 7 and ) has 
been referenced as Pond 7. No new topo map was made until 
the one completed in 1979. (See enclosure)

With respect to your comment regarding the perm
language "a manner approved by the Ohio EPA" 
tion of lagoons, I offer the following:

It
for recLam"001831

4182
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I. Closure Schedule

Lagoon No. Date of Completed Closure t Reclamation

1'
2
3
4
5

6£
6W
7
9

10 
11 
12

October 15, 1980 
September 1, 1979 
October 30, 1977 
March 30, 1983 
None
October 30, 1979 
September 1, 1980 
None
January 30, 1981 
May 30, 1981 
None
June 30, 1984

II. Manner of Closure and Reclamation

All ponds are removed from service by halting an^ 
duction of waste'material to them.' Reclamation begins 
the removal of liquids and sludges.

intro-
with

In the past, the liquids were processed through [re
maining lagoons and*ultimately directed to the deepwell 
disposal system. This method has had reasonable success and 
we expect to continue it. The sludges, however, were removed 
and placed in another pond which was still in service. Soil 
was trucked to the site from the surrounding communities to 
be used for final reclamation of the pond being closed. The 
high cost of this method is reflected in the high fuei. con- 
sumption for transportation. It is also dependent upon the 
availability of these soils.

On June 5, 1979, Ohio Liquid Disposal, Inc. subnitted 
an application for a Permit to Install a "Pug Mill System 
This is to be used to encapsulate sludges in Pond 9 and use 
them for the ultimate recleunation of that pond as a substi
tute for purchased soils. It will also provide an erviron- 
mentally secure matrix for the final disposition of < hese 
sludges. This Permit was granted on February 1, 198(.

I have enclosed a copy for Mr. Bennett Chamber£' report 
on this application. The system will be throughly ttssted.
We are hopeful that if this process proves successful., we may

CONFlDENTIAlI
001833
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be able to utilize it for the reclamation of other pon<?s 
scheduled for closure.

r't

Finally, in response to your request for a date /for 
achieving capability to report volume injected into indivi
dual wells, it would appear that we may accomplish that 
task by November 1, 1980. The Clampitron Corporation has 
an instrxunent which, it claims, will work for high-pressure injection monitoring to each well. The cost of this/meter 
is approximately $7,500. It will allow us to take ^veral 
readings (GPM) on each well per week and calculate the 
volume but does not provide for strip-chart continual mon
itoring. If this is acceptable to your office, please 
advise me and we shall proceed with the purchase o'fi such an 
instrument.

In the meantime, I would like to extend an j/nvitation 
to you and your staff to visit the facility in Vickery and 
view for yourself the progress being made on the Pond Closure 
and Reclamation schedule.

Sincerely,

OHIO LIQUID DISPOSAL, INC.

Sxvjyrjih
Peter G. Miller 
Plant Manager

PGM/dw
cc: Francis Sidoti

CONFIDENTIAL

001833

4184



figure 1 - Pond Closure

o L lagoon la

legend Closure and ReclamationEffected



Ohio Liquid Disposal, Inc.
504 Liberty Street, P. 0. Box 628, Fremont, Ohio 43420 Phone 419

August 14, 1978

Mr, Kenneth Kerik, Commissioner 
_Board of Sandusky County 
General Health District 
108 S. Park Avenue 
Fremont, Ohio 43420

Dear Mr. Kerik:

As I promised in my letter of 31 July, 1978, I am 
submitting herein an update report on the activities of 
Ohio Liquid Disposal, Inc., at its Northern Ohio Treatment 
lacility in Riley Township, Sandusky County. -This letter 
summarizes our efforts during the period September 1, 1977, 
through July 31, 1978.

1. General Plant Development
A. During the past 11 months, our operations 

have steadily increased in scope as is 
expected given the increase in regulatory 
pressure aimed at better environmental 
control of hazardous industrial wastes.
To meet the need, we have added field 
personnel to provide at least two men on 
the plant per shift, 24 hours a day, seven 
days a week. This provides added personal 
safety and better environmental control.
In addition to operating personnel, we 
have added two degreed chemists to our 
laboratory staff, thus increasing our 
ability to perform quality analyses on 
waste receipts, ground and surface waters, 
processed waste materials and injected 
liquids. We will soon be adding a third 
chemist to cover the lab at night.

to2-2688

J 00J80G
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B. The maintenance facility described in our 
previous report as being under construction 
has been finished. All our plant vehicles, 
pumps and other operating equipment can 
now be properly maintained and repaired.
The building also serves as a parts and 
spare storage location, allowing us to 
inventory parts for immediate repair in the 
event of an equipment malfunction. The 
area is under the control of a full-time 
maintenance supervisor and his assistant 
who are responsible for total plant pre
ventative maintenance as well.

C. Final drawings are now being approved for 
an addition to our laboratory facilities.
A new wing with 1500 sq. ft, of lab space 
will be constructed this fall. The ex
pansion will be used to house the sophisti
cated instruments needed for the detailed 
analyses now required by the regulatory 
agencies. This addition is in keeping with 
our aim to provide the best possible facil
ities for protection of the environment 
from contamination by industrial waste 
products.

D. As you know from previous reports and your 
site visit last year, we are following a 
program of pond elimination on the plant.
The attached Figure 1 is a schematic of 
the pond layout at its most extensive, 
indicating the progress we have made in 
eliminating them. Pond 6, as you recall, 
was closed and restructured into a pro
cessing unit. Pond 3 was removed from 
service in 1976 and finally closed in 
October, 1977. Ponds 1 and 2 were removed 
from service in September, 1977, and are 
being closed now. We expect at least to 
finish closing Pond 1 prior to winter; final 
closure of Pond 2 may not be possible until 
early next year.

The next Ponds we will attack are Nos. 12 and

001 807

12727 CoDieolia
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9. Pond 12, the largest of all, collects 
the most rainfall, so it is to our 
advantage to eliminate this basin as soon as 
possible. To this end we have constructed 
and installed a floating pump system to 
transfer the fluid from Pond 12 back to 
No. 11, the surge pond for the injection 
wells, for subsurface disposal. At our 
present injection rates we are faced 
with 4 to 4.5 years of transfer pumping 
before Pond 12 will be empty.

Pond 9 is our sludge and semisolids 
holding area, designed as a location 
for dewatering lime - gypsum - iron hy
droxide slurries prior to final disposition. 
We are presently stabilizing some of these 
dewatered sludges with earth and depositing 
the mixture into the bottom of Pond 1 as 
fill. The total sludge volume v;ill be 
reduced by summer's end and the system ren
ovated. We are presently evaluating our 
long-term programs with respect to sludge 
disposal and hope to be able to restrict 
the use of Pond 9 by next summer.

2. Oil Recovery System

A. This system has functioned well in the past 
year with one exception: as an aftermath
of the power loss occasioned by the blizzard 
of late January, we lost much of the PVC 
piping in the unit to freezing. We returned 
to operation by mid-February, but only with 
temporary piping replacements. During June 
and July a final restructuring of all external 
piping was made, replacing all plastic with 
stainless steel and installing heat tracing 
and insulation. The system is now fully 
capable of operating in all but the most 
severe blizzard conditions. The results 
of the past 11 months oil recovery efforts 
are listed in Table I and show that 1.8 
million gallons of oil has been removed 
from the wastes processed through our plant, 
thus greatly reducing the amount of hydro
carbon present on the surface of our ponds.

001

Confid

808
1272S
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B. In keeping with our effort to reduce by 
hydrocarbon emissions, we have installed 
two new loading racks for filling tank 
trucks with stored oil. This equipment 
minimizes the chance of an oil spill 
during loading and provides more ef
ficient, cleaner operations with less 
vapor loss.

C. As of this writing the surfaces of our 
two primary receiving ponds (pond nos. 4 
and 5) are covered witli floating sludges, 
although this has not been the usual 
condition. Careful attention to skim
ming free oil this spring kept the ponds 
relatively hydrocarbon free, thus mini
mizing the fugitive vapors. However, 
since July 1, the liquids generated by 
manipulating the sludges from Ponds 1 
and 2 have been pumped to Pond 4, creat
ing a heavy sludge blanket which we are 
working on daily. This, when added to 
the action of backhoe and drag line on 
the ancient sludges, has increased the 
fugitive hydrocarbon markedly this past 
month; however, none of these odors are 
of the noxious sulfide-mercaptan variety, 
but merely a temporary increase in the 
smell of oil.

Pretreatment and Redox System
A. Since our last report, we have converted 

our acid neutralization (''pretreatment") 
system to a completely enclosed chemical 
processing unit capable of treating 
certain toxic, reactive, or malodorous 
wastes to a point where they may be 
blended into our existing acidic wastes 
destined for the injection wells. In 
addition, we have retained the neutral
ization and sludge removal capability of 
the original system. The present process 
is capable of using waste chromic acid, 
hypochlorite ion or hydrogen peroxide as

i
001509
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the oxidant although the latter is the 
preferred reagent. Typical hazardous 
and/or odorous species treated in this 
manner include sulfides, mercaptans, 
formaldehyde, acrylonitrile, cyanides, 
acrylate esters, etc. During this 
report period, we have treated 447,000 
gallons in this fashion with the capa
bility of reaching 10,000 gallons per 
day when new oxidant storage facilities, 
now under way, are completed.

Industrial Waste Disposal Well System
A. From Table I, you can see that the 4-well 

injection system currently in operation 
has been functioning well, averaging 
about 4.3 million gallons injected per 
month over the report period. The vari
ations on a month to month basis are due 
to several factors such as power outages, 
equipment or instrument malfunction, 
routine maintenance and so on. These 
problems normally will curtail operations 
only for a day or two per month. However, 
as occured in April, 1978, there has been 
and will continue to be scheduled shut
downs for detailed examination of one or 
more wells. In that month, two wells were 
shut-down for the entire month for logging 
and some remedial activities, thus re
sulting in the low monthly injection 
volume. These shut-downs are absolutely 
required to ensure the integrity of the 
system and have been calculated into our 
annual operating estimates.

B. As you know, we have been operating our 
well system under the permits issued by 
the Division of Oil and Gas of the State 
Department of Natural Resources. The new 
State of Ohio Environmental Protection 
Agency permits, applied for in June 1976, 
have been drafted and reviewed by all 
interested parties, but not yet acted on 
by the Director of the OEPA. The reason

00:.810
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for this is clear: the Sandusky County
Board of Health has requested a Public 
Hearing on the Permits and the Director 
has yet to determine what course to 
follow.

It is our feeling that a Hearing will not be helpful 
to any of the parties•involved for several reasons. First, 
since all the specific permit conditions your Board has 
requested have been included in the Permits already, no 
good purpose can be served by rehashing them again. Secondly 
the Hearing process will delay permit issuance by at least 
90 days, well into the start of winter. This will materialli 
affect our ability to begin a stepped-up lagoon elimination 
program until the following spring. Thirdly, the new permit! 
progrcun will allow us to dispose of our stored waste liquids 
at a considerably higher rate than at present, thus speeding] 
up the volume reduction your Board and we desire so much. 
Concomitant with volume reduction, of course, is a reduction] 
in the fugitive vapor and odor problem. And finally, as sooi 
as the Permits are granted, the Board of Health will begin tc 
receive monthly reports on plant receipts, injection well 
operations and ground water monitoring data, all information 
that the Board is anxious to have. For these reasons, we 
respectfully suggest that your request for a Public Hearing 
be withdrawn.

5. Inventory Volume Reduction
A. Much discussion has been heard relative to 

the reduction of our stored plant wastes 
in our holding pond system. Table I lists 
by month the net reduction of inventoried 
wastes for the period covered in this report.
As you can see, we have decreased our in
ventory in 10 of 11 months, the one occasion 
where this did not happen coming during a 
scheduled well shut-down. The average re
duction was about 1.3 million gallons per 
month or about 15 million gallons per year, 
a figure we know we can maintain. However, 
under the new Permits when granted, the 
annual reduction should easily double, 
which supplies the most cogent reason for 
speeding up the Permit process.
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Mr. Kerik
-7- August 14, 1978

the information you^reguire'^to^^ Board of HealtJ-
-a.e .e. .e

PW:mk
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Sinc^^ly yours,.

ac:i.HYy^
Peter Williamson 
Vice-President s General Manac-

001812

It

12732



tGURE I

Oar Of:

Oc/T o/:

CjLos^£> / ZF-^^rc/ic/c D
^OA'J/=* Our Ope/zor/o

O.jL./d^ IZ/CXS/?^ O//. i5i(o4

A/o/t r/z^/FA/ 0///0 /vc//., 7<f




